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INDUSTRIAL RESEARCH. 


Tue second annual report of the Committee of the 


Privy Council for Scientific and Industrial Research 
(the first part of which is abstracted elsewhere in 
this issue) is characterised by a practical spirit 
which augurs well for the success of its important 
undertakings, The Committee has a very difficult 
task to accomplish, and is cultivating ground which 
has hitherto remained almost unbroken; in order 
to reap a satisfactory harvest within a reasonable 
period many weeds will have to be uprooted—the 
jealousies of rival firms, the bonds of traditional 
secretiveness, the inertia of old-established firms, 
the inefficiency or total absence of organisation in 
certain trades, and other adverse influences; but 
by avoiding the attempt to establish rigid lines of 
procedure, and by showing a disposition to treat 
every question that arises, on its own merits, the 
Committee has retained an elasticity of administra- 
tion which immensely facilitates the progress of its 
work, and affords good grounds for confidence in 
the ultimate success of its endeavours. Quite typi- 
cal of this elasticity is the decision of the Govern- 
ment to allocate a sum of one million sterling for 
expenditure spread over a period of five years, in- 
stead of an annual subsidy which must not be ex- 
ceeded, while any balance that remained, being re- 
absorbed into the State funds, would not have been 
available to augment the allowance in the following 
year. Thus the hands of the new Department are 
set free to cope with any conditions that may arise, 
and to provide for initial outlay on a generous 
scale, such as is likely to be found essential to the 
rapid promotion of important researches. One 
million pounds would not suffice to build a single 
battleship; but in the light of past experience, of 
the rich returns already- derived from the meagre 
allowances doled out to the National Physical 
Laboratory in pre-war times, and of magnificent re- 
sults accruing from the outlay on researches in con- 
nection with optical glass, dye-stuffs, and.other war- 
time necessitiés, there is no room for doubt that 
the expenditure of this modest capital will not only 
provide its own justification, but will quickly lead 
to the devotion of vastly greater sums to this most 
profitable service. 

Another welcome trait which. marks the Commit- 
tee’s proceedings is the readiness which it mani- 
fests to take its own medicine, and to co-operate 
cordially with any and every Government Depart- 
ment or public body whose aims are in harmony 
with its own, or whose specialised knowledge can 
be utilised to the national advantage. It is, to our 


mind, of the utmost importance that the wealth of 
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knowledge and experience which is represented by 


our great scientific and technical societies should 


be drawn upon most freely, and that their advice 


should be sought and duly weighed before any 
important action is taken by the Government in, 


industrial affairs. This course has not been fol- 
lowed in the past; the officials whose influence in 
Government Departments is paramount have 
usually, whether intentionally or in blank ignor- 
ance, refrained from consulting such bodies, with 
the natural result that their decisions have often 
done more harm than good to the industries they 
professed to help. Our Government is, in fact, far 
more bureaucratic and reactionary than the public 
generally are aware, and this is largely, if not 
entirely, owing to the narrow classical curriculum 
of the public schools, in which history, geography, 
and science are practically ignored. 

While the exceedingly valuable results already 
obtained in various applications derive their origin 
mainly from independent researches that were set 
on foot by the Government, with the assistance of 
the Board of Scientific Societies, soon after the out- 
break of war, and by our scientific and industrial 
associations, long before the Committee was ap- 
pointed to organise research, they are of the same 
order as those which may be expected to, accrue 
from the efforts of the Department, which, more- 
over, has taken steps to ensure their continuance, 
and to extend their scope. The Committee does 


' not pretend that the nation “‘ will reap the fruits of 


these preparatory labours”’ until after the return 


of peace. Nevertheless, good results are beginning 
to flow in from the new work put in hand by the 
Committee, which is methodically laying a sure and 
solid foundation for the development of industrial 
research. Unfortunately, owing to the exigencies 
of the time, the Committee has found it impossible 
to devote attention to the subject of research in 
pure science, but it recognises that this is the seed 
with which the industrial field is sown, and that to 
neglect it would be a fatuous error. We must see 
to it that the Committee shall not fail to discharge 
its duty to pure science at the earliest possible 
moment—otherwise its labours will prove futile. 

Lastly, we commend the attitude of the Depart- 
ment towards the rights of the inventor, whom it 
appears determined to encourage and support. In- 
vention has too often been the mother of necessity, 
and the poor inventor in particular ought to be pro- 
tected and assisted. 


In our last issue, in referring to 

Our the decision to appoint additional 
Commercial Trade Commissioners, we men- 
Intelligence - tioned that the Cabinet had given 
Service. its approval to the scheme for re- 
organising the Commercial - Intelli- 

gence Service of the country by bringing the opera- 
tions of the Foreign Office and of the Board of 
Trade in this connection under unified control. The 
full details of this scheme are now published in the 
form of a Memorandum, which was reprinted in 
the Times on August 31st. As would be expected, 
difficulties were encountered when those respon- 
sible for dealing with the matter tried to define and 


adjust the limits of responsibility of the Foreign | 


Office and the Board of Trade with respect to the 
collection and distribution of commercial intelli- 
gence obtained through the medium of the Gommer- 
cial Attachés and Consuls in foreign countries. A 
Committee which, in addition to eminent men from 
the two Departments, included Lord Faringdon, 
Mr. Dudley Docker (Federation of British Indus- 
tries), and Mr. Pennefather, M.P., representing the 


Chambers of Commerce, sat to try to solve the 


’ difficulties, but these gentlemen were not able to 


arrive at a unanimous agreement. They agreed 
that the control of the Commercial Attachés should 
be left to the Foreign Office, acting in consultation 


with the Board of Trade as regards instructioris , 


and appointments, and that both this service and 


the Consular Service should be enlarged and im- - 


proved. Another Committee has been appointed to 
carry these recommendations into effect with the 
least possible delay. Where the Committee could 
not agree was on the question of whether the work 


_ of collating and distributing commercial intelligence 


from foreign countries among the commercial com- 
munity in this country should continue to be per- 
formed bythe’ Department of Commercial Intelli- 
gence of the Board of Trade-or should be dealt 
with by a Department to be created at the Foreign 
Office. The majority of the Committee favoured 
the work being done by the Foreign Office. . The 


_two Departments, therefore, considered the matter 


further, and arrived at a scheme, which has been 
approved by the War Cabinet, and is set forth in 
detail in the Memorandum from which we quote 
below : — 


An enlarged Commercial Intelligence Department will be 
created on a gcale adequate to meet the reasonable require- 
ments of British trade after the war. Parliamentary control 
over the Department will be exercised through a new Parlia- 
mentary Secretary, who will occupy the position both of 
Additional Parliamentary Secretary at the Board of Trade, 
and also Additional Parliamentary Under-Secretary for 
Foreign Affairs. This Parliamentary Secretary will be respon- 
sible to the President of the Board of Trade for all matters 
within the competence of that Department, and responsible 
to the Secretary of State for Foreign Affairs for all matters 
concerning the Foreign Office. ‘ ‘ 
Foreign Office is meant all questions concerning the direc- 
tion and organisation of the Commercial Attaché and Con- 


. sular Services and the commercial work of officers of these 


services, and of the Diplomatic Service, so far as these 
matters are not dealt with by the Consular or other Depart- 
ments of the Voosig Office, and also matters concerning the 
personnel of the Foreign Office and ofthe above services 
who may be~temporarily attached to the Department, and 
any matters arising out of the work of the Department in- 
volving questions of foreign policy. All instructions issued 
to Commercial Attachés or other Diplomatic or Consular 
Officers will be issued in the name of the Secretary of State 
for Foreign Affairs. On all other matters the responsibility 


will lie with the Board of Trade. The Commercial Intelli-_ 


gence Department will eventually comprise the existing De- 
partment of Commercial Intelligence of the Board of Trade 
and the Foreign Trade Department of the Foreign Office, ahd 
will take over such of the staff and records of the War Trade 
Intelligence and Statistical Departments as may be available 
and required. 

The official head of the De ent will be. an officer 
appointed jointly by the President of the- Board of Trade 


and the Secretary of State for Foreign Affairs, working under ~ 


the new Parliamentary Secretary. The appointment and 
control of the Trade Commissioners within the Empire will, 


- as at present, rest with the Board of Trade, and the appoint- 


ment and control of the Commercial Attachés and Consular 
Service with the Foreign Office, but the work’ of the new 
Department will comprise all matters dealing with commer- 
cial intelligence, And, so far as is necessary for that purpose, 
it will give directions to the oversea services and make the 
necessary arrangements for keeping them in close touch with 
the commercial classes in this country. 

There will be .a constant interchange of staff between. the 
Department and both the Foreign Office and the Board of 
Trade, so that members of those Departments may be 
thoroughly acquainted with the work. The Department will 
be assisted by an Advisory Committee of business men. 

Duality of control is one of the great errors that 
has been developed in connection with such matters 
in the past, and the foregoing represents a serious 
effort to. devise means for getting rid of it. The 
end sought by those who have devoted so much 
anxious thought to the scheme is to secure that 
the direction of the commercial work of the foreign 
services and the distribution of commercial intelli- 

ence collected by them shall be under a single 

epartment, which shall also direct the activities: of 
the enlarged Trade Commissioner service. It is 
anticipated that by so doing there will be assured 
a uniformity of policy for our entire overseas trade. 


By matters concerning the . 
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THE MODERNISATION. OF STUART STREET 


GENERATING STATION, MANCHESTER. 


THE history of the Stuart Street generating station 
will be found to. synchronise very closely with the 
industrial electrical development of -Manchester. 
As in the case of other industrial centres, the local 
problem during recent years has been to keep pace 
with the increasing requirements of power users, 
with this difference, that the Manchester problem 
has all along been on a magnified scale, which, need- 


less to add, has become increasingly difficult during 


the last three years, - 

In 1913 the electricity undertaking exceeded the 
100 million mark in output sold, and during the 
year ended March last, over 172 millions of Board 
of Trade units. were disposed of, a total which might 
easily have. been 200 millions had all anticipations 
been realised, 

The Stuart Street generating station, which dates 
back some 17 years, marked the decision to gene- 
rate three-phase £.H.T. energy in place of the L.t. 
direct-current which had previously sufficed for local 
requirements ; this latter supply was given from the 
original Dickinson Street station, supplemented in 
igol by the adjacent Bloom Street Station. 

The Stuart Street station was constructed in two 
parts. the earlier portion to the design of Sir (then 
Dr.) Alexander Pasncis. while the second portion 
was originated by Mr. G. F. Metzger, «city elec- 
trical engineer at that time, and reciprocating plant 
in comparatively large units was installed by both 
these engineers.* With the advent of Mr. S. L. 
Pearce, the»present city electrical engineer and 
manager, the installation of reciprocating plant was 


discontinued, he having decided for various reasons 


to install turbine plant in future. We must refer 
our readers to the various articles which have ap- 
peared in our pages -for details of the extensions 
which have been carried- out from time to time; it 
will be sufficient to say that under Mr. Pearce’s 
direction the reciprocating plant was supplemented 
by three turbo-alternators of 6,000, 6,000, and 7,5007 
KW. capacity respectively, followed by a 15,000-Rw. 
machine,§ which was the first really large turbine 
set to be installed in this country. In addition to 
these high-pressure turbines, a 4,500-Kw. exhaust 
steam ttirbinel] and jet condensing plant was in- 
stalled to operate on the exhausts from three of 
the six 2,500-H.Pp. Corliss engine sets which com- 
prised the generating equipment of the first portion 
of Stuart Street station. 

Contemporarily with these extensions, addi- 
tions were made to the boiler and cooling tower 
installations, and prior to the outbreak of war it was 
agreed, in view of the limited condensing facilities 
and necessity of making adequate provision for coal 
storage, that some 60,000 kw. of installed plant 
capacity represented the economic limit of the 
Stuart Street site. 

In view of this the Manchester authorities, on the 
advice of Mr. Pearce, decided to launch out a bold 
scheme for meeting the rapidly increasing eleetrical 
necessities of the area, and as a result, what would 
have been the first super-station in the Kingdom 
was planned. with a projected capacity of 160,000 
Kw.t A site was selected at Barton, about five 
miles from the centre of the city, all sanctions 
were obtained, and all preparations made for 
the actual ‘construction of this - station, but 


* Exec. Rev., June 26th, 1903. 

+ Evec, Rev., July 4th, 1913. 

§ Exvgc. Rev., July 3rd, 1914. 

Exec. Rev., June 27th, 1913. 

} Barton Power Scheme; ELec. Rev., January 8th, 1915. 


in view of the now well known difficulties as 


regards industrial developments which arose as 


_a result of the concentration. of the country’s re- 
sources on the war, it was found necessary to post- , 
pone the carrying out of this project, and to con- - 


centrate attention on the Stuart Street station, 
which policy offered .the only means of meet- 
ing the urgent demands for power arising from 
the war. This policy involved the supersession of 
the then existing reciprocating plant by turbine 
plant, and when the scheme of reconstruction now 
being carried out is completed, only one 6,000-H.P. 
reciprocating engine set will remain in the station. 

Since the outbreak of war, two 6,000-Kw. turbo- 
alternators, one of Westinghouse-Siemens and the 
other of Westinghouse construction, each running 
at 3,000 R.P.M., and operating in conjunction with 
Mirrleés-Watson jet condensers, have been installed 
in the place of two of the original 2,500-H.P. cross- 
compound vertical Corliss engine sets. 

The 4,500-Kw. Howden-Siemens exhaust steam 
turbine, which operated in conjunction with three 
other of the above engine units, has been recon- 
structed on high-pressure lines to use live steam, 
and this incidentally freed one half of the existing 
condensing plant for use with the additional tur- 


_bines. 


A second 15,000-Kw. Richardson-Westgarth tur- 
bine coupled to a Westinghouse alternator, running 
at 1,500 R.P.M., is now being installed in place of 
one of the 6,000-H.P. (4,000-Kw.) Wallsend-Electrical 
Co. sets; this is fitted with Richardson-Westgarth 
surface condensing plant. 

There is also on order for delivery in the autumn 
of 1918 a 20,000-Kw. turbo-alternator set, by the 
last-mentioned firm; it may be mentioned that both 
these large turbine sets are very conservatively 


rated, and would under Engineering Standards con-_ 


ditions be regarded as of 20,000 and 25,000 Kw. 
maximum continuous rating respectively. 

As previously mentioned, one of the difficulties 
of the Stuart Street site has always been water 
shortage; some of the condensing plant is, of 
course, jet condensing, the Manchester and Ashton- 
under-Lyne Canal furnishing the necessary water, 
but for the-surface condensing plant, cooling towers 
and tank storage have been provided, and this 
latter installation will be greatly extended when the 
large contracts which have been entered into with 
the Klein and Davenport Companies for new 
natural and fan draught towers are completed. 

The disproportionate increase in generating capa- 


_city as compared with floor area, due to the large 


increase in turbine plant, naturally involved certain 
reconstruction in the steam raising installation to 
meet the increased demand for steam. 

Prior to the war, the boiler plant comprised 46 
boilers—of the Babcock & Wilcox land and marine 
types—installed in two boiler houses; a third boiler- 
house has now been added, in which two Babcock 
and Wilcox marine type’ boilers, each of 60,000 lb. 
per hour evaporative capacity, have been installed. 
These boilers are self-contained units, one having 


- straight induced draught and the other the Prat 


ejector draught plant, while both have chain-grate 
stokers; they were originally intended for the pro- 
jected Barton station. 

The first boiler house, constructed under the Ken- 
nedy scheme, is being modernised, and its .equip- 
ment of 24, 12,000-lb.-per-hour Babcock & Wilcox 
boilers is to be swept away; two new 60,000 Ib.-per- 
hour boiler units, similar to those in the third boiler 
house, will shortly be in use in this boiler house, 
and orders have been placed for four 100,000 Ib- 
per-hour Babcock & Wilcox marine type boilers as 
a further installation. 

These are probably the largest capacity boilers 
so far contemplated in this country, and are to be 
single-ended and fitted with both forced and induced 
draught. Each will have 416 sq. ft. of grate area, 
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PLAN OF STUART STREET GENERATING STATION, MANCHESTER, AS RECONSTRUCTED WITH TURBINE PLANT, &C, 
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14,000 sq. ft. of heating surface, 7,500 sq. ft. of 
economiser surface, afd 5,145 sq. ft. of supérheater 
surface, and be constructed as a self-contained unit. 
Large boiler units are essential to secure the utmost 
development of the Stuart Street site, hence the 
drastic action in connection with the older plant. ~ 

To supply the increased coal requirements of the 
station, a third line of conveyors is being added in 
the first and second boiler houses, and in connection 
with these and other industrial developments in the 
neighbourhood, the coal railway facilities will be 
doubled, and in the result the cost of delivering fuel 
will be greatly reduceds 

The large increase in plant capacity at Stuart 
Street has. necessitated the remodelling of the 
E.H.T. switchgear, and large-capacity switches are 
being installed throughout, the bus-bars are being 
sectionalised with reactances, and a reactor house 
is being constructed to contain the latter. 

In» addition to this work, a turbine set is being 
installed in the Bloom Street station, to allow of 
which one of the four 1,800-kw. Musgrave-West- 
inghouse direct-current vertical Corliss engine sets 
has been removed. 

The new plant is being supplied by the British 
Westinghouse Co., and will have a rating of 10,000 
KW., speed of 1,500 R.P.M., and supply three-phase 
current into the £.H.T. system; its use will also en- 
able the three remaining reciprocating sets to be 
shut down, It will further supply the local direct- 
current requirements for lighting and traction, 
through the converting plant, some 7,000 Kw. of 
which is installed, in the adjoining Dickinson Street 
station, and. be. supplemented when necessary by 
the remaining direct-current generating plant in 
these ‘stations. 

As many of our readers are aware, the electrical 
development of the Manchester area has made rapid 
strides during the last .10 years, during which period 
its output has increased fourfold. Even with Stuart 
Street station remodelled, and containing between 
90,000 KW, and 100,000 Kw. of generating plant, and 
the additional plant at Bloom Street, the problem of 
meeting future requirements, by the construction of 
the Barton station, must still. remain, 

This problem has, however, heen raised to a new 
plane since the wider aspects of electrical supply 
became emphasised, and we venture to prophesy 
that the: rele of the Barton power station, when it 
materialises;, will be of a different character than 
was anticipated. when the, original’ proposal took 
shape. One:need only point to the proposed estab- 
lishment for manufacturing, nitric. acid from the 
ait, which may ultimately-reqnire some -15,000 Kw., 
the carbide ‘factory Which “is beines built and will 
take some KW., and to the list of 
fagtories, - including electric... furnace» and electric 
rolling-milh equipments, to indicate thatthe future 
large‘seal@requirements of this area means 
visionary. 

In conclusion. our thanks are due to.-Mr. S. 
Pearce, the chief engineer and manager of the Man- 
chester electricity undertaking, f6r enabling us to 
briefly indicate the trend of events'in the depart- 

P 
ment under-his control. 


Platinum.—A Reuter’s correspondent at. New York 
states that the discovery of platinum in Alaska has aroused Govern- 
ment agencies tothe gréatest activity in the hope of finding 
sufficient quantities of this metal to meet the war needs of the 
Allies. Four Government experts have. been assigned to study the 
Alaskan situation and report if the discoveries may replenish the 
platinum ‘supply cut off recently by the virtual’cessation of 
activities in the Ural.Mountain mines, the source of the world’s 
So acute is. the shortage of platinum that 

3; metal has. advanced from $45 to $105 an since th 


ELECTRIC VEHICLE NOTES. 


THE industrial possibilities of the electric truck and tractor 
in this country offer an exceedingly wide field for specula- 
tion; so far we have touched the fringe of the development 
in sight, and the as-yet unconsidered possibilities of this 

‘form of transport represent probably an equally darge field 
of usefulness. 

_ Apart altogether from private and municipal users of the 
industrial electric, probably the most hopeful sign of future 
progress is in the extensive purchases of these vehicles by 
great railway companies, whose interest in a new proposition 
is anything but experimental in character. If the railway 
companies prove to their own satisfaction that the move- 
ment of freight from their yards and. warehouses can be 
more economically dealt with by electric than other types 
of vehicle, the time will not be far distant when our dock 
and harbour authorities, and the carrying companies con- 
nected with them, will begin to hold similar views. 

Railway and dock premises in large cities are always 
costly matters, and a portion of this cost can, of course, be 
debited to the horse when making comparisons, inasmuch 
as goods yards, loading docks, and the sheds, which often 
cover the latter, have to. be made proportionately larger to 
allow for the increased standing and manceuvring space 
required by the horse-drawn vehicles as compared with that 
needed by electric vehicles. 

The handiness and adaptability of the “ electric,” and 
the ease with which it can be manceuvred, are of supreme 
importance where rapid handling of deliveries is essential, 
added to which is its freedom from fire risk, which often 
makes it the only type of motor vehicle which can be 
admitted into warehouses where combustibles are stored. 
The horse vehicle is a luxury in the case of a large transport 
organisation, and oye for which not only does it pay, but 
the surrounding community also, through congestion of 
traffic in the streets, loss of time, &c. 

A typical example of what may come in this country is 
shown by the practice of the Brush Terminal Co,, of New 
York, mw fea premises cover some 200 acres along a mile of 
water front, and include eight piers to accommodate ocean 
shipping, a railway yard with 23 miles of track and 123 
warehouses. In addition, a large cold storage installation 
is provided, and an unusual departure is the provision of 16 
industrial buildings, in which space is available for, manu- 
facturing, at attractive rentals. 

The feature of the terminal is the use of electrically- 
operated appliances throughout ; the railway cars are shunted 
by electric locomotives, of which there are three 40-ton and 
one 60-ton trolley-type G.E.C. machines. What transporta- 

in. is required between piers and railways and warehouses 
is handled by ¢lectric tractors, battery trucks, battery cranes, 
motor-driven hoists, elevators and motor-driven piling 

Machines, while delivery and collection of freight outside 

terminal are handled by electric trucks. 

“Shipments received by water may go direct to freight 
cats, or to lighters, or to trucks delivering in the city, or to 
warehouses or factories ; similar possibilities are open to 
goods received by rail.. 

To supplement the ships’ winches, portable electric hoists 
até provided on the piers ; goods are unloaded into trucks, 
four or five of which are drawn by battery tractor to the 
warehouse, and as 12 trucks are provided to each tractor, 
sufficient. are available for continuous loading and unloading 
at each end of the route, while the tractor can be kept 
always on the move. Where packages weigh 1,000 1b. or 
more, crane tractors are employed, which not only haul, 
but? load and: unload when required. Sixty portable electric 
hoists. are employed for lifting freight into warehouses, 
&¢., where also the electric piling machines are used for 
stowing. 

With the older method of handling mixed freight, some- 
thing like 50 per cent. of the operating cost was eaten up 
by inefficiencies, delays, wastes, excessive labour costs, &c. ; 
this is eliminated by the electro-mechanical methods now 
im use. 

For city deliveries the electric vehicles are loaded at 
night, for delivery early in the morning ; the batteries are 
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charged at night, and receive a boosting charge during the 
day. 

The Electrical World says that the data thus far available shows 
that the tractors have performed their duties with a current con- 
sumption of 3°31 ampere-hours per ton-mile, The average weight 
transported has been 123 tons, and the length of haul between 
100 ft. and 6,000 ft., or an average of 0°4 mile. Four-wheel plat- 


form trucks, 14 ft. long by 4°5 ft. wide, and equipped with roller ' 


bearings, are employed in this service. Among the various forms 
in which the miscellaneous warehouse commodities are handled 
in the raw state are bales, bags, cases, barrels, mats, &c. Of the 
1,325,000 tons of freight handled at the Bush terminal per year, about 
324,000 tons is moved by tractors between the piers and ware- 
houses. The remainder is transported in trucks or trains handled 
by electric locomotives. . 

Several typical examples will serve to show the relative advan- 
tage of handling material by electric tractors instead of by hand 
or with horse trucks. For instance, in loading trailers with bales 
of fibre, the battery cranes and tractors can perform the work at a 
cost of 7°2 cents per bale, whereas with hand operation it costs 
88 cents per bale ; 300 lb. bags of ore can be loaded on to cars by 
battery cranes at a cost of 21 cents perton, whereas with hand 
operation it costs 32°4 cents per ton. In addition, the battery crane 
permits an average increase in speed of handling of about 40 per 
cent. Comparing the use of horse trucks and tractors for loading 
and unloading case goods and transporting them, it costs 16°1 cents 
per case with horse truck and 14°2 cents per case with tractors. 
The last two values are based on hauling the commodity 450 ft. 

Storage battery tractors show an advantage also when the cost 
of operating them is compared with that of moving commodities 
in box cars. For instance, suppose that 400-lb. bales are to be 
moved from a lighter to a pile in the storehouse ; the complete 
cost of operation with a battery tractor is 87 cents per bale, 
whereas when moving the material in the box cars the cost is 
26°2 cents per bale. At the Bush terminal the cost of energy for 
loading, unloading, and transporting materials amounts to a small 
percentage of the total operating cost per year. Labour expenses 
represent 41°7 per cent. of the total operating cost. The yearly 
operating cost of the tractors is 66°3 per cent. of their initial 
cost. 


The performance noted in the preceding data is rather remark- 
able, in view of the fact that some of the batteries are operated at 
75 per cent. overload, and are unprotected from the excessive jar 
and vibration due to the trucks and tracters operating over the 
rough cobble stones and boards between the piers and warehouses. 
Fdison batteries are used in the trucks and tractors. 

The company has recently ordered 20 more 5-ton tractors. 

The energy used at this terminal for freight handling, 
light, and power is furnished by the Brooklyn Edison Co., 
and averages 12 million Kw.-hoursa year. 

The relatively high operating efficiency of electrical, as 
compared with other apparatus, suggests the general assump- 
tion that the energy used per ton handled—in the case of the 
Bush terminal, roughly 9 Kw.-hours per ton—is a direct 
measure of the operating efficiency of the 
terminal orgamisation ; especially would 
this be so under dear labour condi- 
Lions. 

The enclosed non-tidal British dock 
estates would probably account for a 
good deal more power than the river 
piers of the Bush terminal, especially 
where there are grain silos and heavy 
pumping requirements, and if we take the 
1913 shipping tomnage figures for British 
ports (exclusive*of coastal tonnage) as an 
approximate indication of the pogsible 
electrical requirements during a uormul 
year of cértain British ports, using 
as an overall basis figure 10Kw.-hours 
per ton handled, instead of the 9 Kw.- 
hours, used by the Bush’Co., we obtain 
some startling tigures; viz. :— Liver-’ 
pool, 150 million kw.-hours; London,» 
200 million KW.-honrs ; Southampton, 
120 million Kw.-hours per annum, &c. 
These ports handle general merchandise, grain, &c., and are, 
therefore, to some extent comparable with the Bush terminal, 
though as their planning often dates back a good many 
years, even the most efficient reorganisation of method 
would probably involye a higher average use of energy 
than the American figure quoted. It is, of course, fully 
admitted that electrical methods are very largely employed 
in railway and dock terminals in this country, but the 
electric truck, tractor and vehicle are usually conspicuous 
by their abseuce, and the really intensive electrical methods 
employed by the: Bush and other American concerns are 
unknown here. 


COSTS IN ELECTRIC FURNACE 
OPERATION. 


AN interesting study of the relation of the costs of electrodes, « 
refractories, electricity, labour, and paw materials, to total expense 
in electric furnace operation, particularly with reference to single 
electrode furnaces, was recently contributed to our contemporary, 
the Electrical Review of Chicago, by Mr. F. T. Snyder. 

The author points out that there are six items of expense in electric 
furnace operation, viz. :—-(1) Cost of electrodes, (2) cost of refrac- 
tories, (3) cost of electricity, (4) cost of labour, (5) maintenance, 
depreciation, and investment charges, and (6) cost of raw materials. 

The last item is practically unaffected by type of furnace 
or form of current supply, and need not be further considered. 

Electrode Cost.—The electrode costs the user in two ways—viz., 
by the burning away of the electrode and by the heat which it 
conducts out of the furnace. The sum of these items constitutes 
a charge per hour of furnace operation, and for a well-designed 
furnace meltirig 1,000 tons of steel a month represents some $6,000 
(£1,200) a year per electrode, 

It. is evident that a reduction of the number of electrodes war- 
rants serious consideration ; with capital worth 20 per cent. year 
the elimination of one electrode would justify an investment of 
$30,000 (£6,000). The ideal furnace would have no electrodes, and 
the induction furnace met this requirement, but unfortunately 
introduced defects which rendered it commercially impracticable. 
By using the metal bath in the furnace as one terminal of the arc, 
a furnace can be operated with one electrode per arc. 

As three-quarters of the cost per year of each electrode is due to 
surface burning, the smaller the electrode the lower will be the 
electrode cost. The size of the eleetrode is determined by the 
current, and this (and the size) will be smaller, the higher the 
voltage between electrode and bath. The voltage is limited by a 
roof condition ; silica bricks used for roofs are fairly good elec- 
trical conductors at white heat, and at steel finishing temperatures 
the furnace gases are rather good conductors. When current is 
switched on the arc will jump a considerable distance, which limits 
the pressure between a single electrode and the bath to about 220 
volts. 

If two or more electrodes are used through the same roof, experi- 
ence shows a limit of 110 volts between electrodes to avoid break- 
down roof leakagés; that is for two electrodes, 55 volts between 
each electrode and bath. With the same energy input each of the 
two electrodes has, therefore, to have double the cross section of 
the single electrode with the higher voltage, or a combined cross 
section four times as great, and therefore four times the heat losses 
of an equivalent single electrode, and three times the sum of heat 
losses of the single electrode and a contact to the bath. The 
burning surface of the two electrodes is double that of a single one, 
and the equivalent cost of two electrodes with two ares in series, 
on the basis of 1,000 tons of steel a month is $13,500 (£2,700) a 
year, as compared with $7,500 (£1,500) for one electrode and its 
contact. 

If three electrodes are used through the same roof, so as t® intro- 
duce directly three-phase current into the furnace, the limiting 
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voltage is usually kept at about 110, and this results in a potential 
of about 65 volts between electrode and bath. With the same total 
input each electrode will carry one-third of the energy of a single 
electrode at about one-third of the voltage, and therefore each 
electrode will carry the same current as does the single electrode, 
and be the same size, the three having heat loss and surface burning 
equal to three times those of a single electrode. 

Thus for 1,000 tons of steel per month, the electrode cost for the 
three electrodes will be $18,000 (£3,600), as against $7,500 (£1,500) 
for a single electrode and contact. 

Refractories Cost.—It is the common knowledge of electric steel 
operation that the bulk of the refractory cost is ‘due to roof wear, 
and that the roof wears most around each electrode—in other 
words, it is substantially proportional to the number of electrodes 
The cost figures from different furnaces show a total refractory cost 
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for three-electrode furnaces of substantially three times the total 
refractory cost for single-electrode furnaces. With a well designed 
furnace melting 1,000 tons of steel a month, this refractory cost 
may be kept down to $4,000 (£800) per electrode pe r year. 

It is the maximum temperature at the end of the heat that wears 
the refractories in a steel furnace. As the roof walls and slag are 
near the same temperature, the arc radiates to each about the 
same. Part of this energy is absorbed by and passes through 
the roof and wall. In a well designed furnace this amounts to 
less than 10 per cent. of the total power input. Of the energy 
radiated by an arc, about one-half goes directly to the slag ; the 


S1x-Ton, THREE-PHASE!FURNACE, WITH=THURYZREGULATOR. 


other half is reflected by the roof and walls. The roof and walls 
are therefore at a temperature between the temperatures of |the 
slag and the arc. 

The energy to be radiated per sq. in. of arc surface determines 
the temperature to which the arc must rise to get rid of energy at 
the input rate. Ifthe arc is twice as long, and remains the same 
diameter, it will have twice the surface and radiate twice the 
energy at the same temperature, or will radiate the same amount of 
energy at a lower temperature. The three-electrode arc voltage is 
65; the single-electrode arc voltage is 220 ; and in each case about 
35 volts are absorbed by the arc terminals. This leaves 30 volts per 
arc to determine the length of each of the 
three arcs.of the three-electrode furnace and 
185 volts for the single arc of a one-electrode 
furnace. Therefore, the total length of the 
single arc is more than twice the sum of 
the lengths of the three arcs. As this single 
arc has consequently. to radiate only half 
the energy per sq. in., it will be cooler than 
each of the three arcs, ag it does not have 
to back up sofar to radiate its energy, and 
the walls from which its heat is reflected 
will be cooler also. While the reduction in 
temperature of the long, high-voltage arc does 
not amount to a great many degrees, the 
reduction in temperature comes near the 
melting point of the silica brick of the roof, 
and makes a large actual increase in the 
number of heats that the roof will last. 

Electricity Cost.—The molten metal poured 
into the .ladle, the hot slag, and the gases 
given off during melting, contain a definite 
amount of energy, approximating 350 Kw.- 
hours per 2,000 lb. of. steel. There are also 
direct losses by radiation through the furnace 
shell and the heat loss through the electrodes, 
which go on continuouslyafter the furnace 
is heated up, and would represent about 120 
KW. continuously in a furnace producing 1,000 
tons of steel per month.. If the furnace 
input were 240 Kw.-hours, only 120 Kw.- 
hours would be available for steel melting, 
at which rate it would take about three hours 


of the roof bricks can be improved by water cooling, but the heat 


lost to the water is greater than the heat saved by increased energy ~ 


input. 

Increasing the energy input does not necessarily result in higher 
furnace temperatures ; the latter are determined by the melting 
point of the metal, and cannot rise abave the melting point of steel, 
so long as there is unmelted metal in the furnace. With a single 
electrode furnace no limit has been found to the rate at which 
power can be put into a furnace and the efficiency correspondingly 
raised if certain simple metallurgical precautions are taken. If 
energy is put in faster than the steel can be “killed” (freed of 
’ oxygen), after the steel is melted, the excess 

only operates to raise the temperature and 

melt the walls. To permit a high rate of 
energy input the elimination of oxygen must 
be speeded up; air Yeaks through furnace 
doors prevent this; the air burns up the 
electrode, oxidises the steel, and carries away 
heat in escaping. The value of the heat loss 
for each door of the sliding type has been 
determined at some $1,500 (£300) a year. 

Two ordinary doors may easily double the time 

required to finish a heat: 

As it is in practice almost impossible to 
keep a door tight, the difficulty can be over- 
come by having a doorless furnace, with a 
tilting roof to admit the charge. A simple 
self-sealing joint was made by putting a 
narrow ring of sand on the top of the furnace 
wall. Any piece of scrap that the furnace 
will hold can be put in through the roof, 
while the scrap has to be cut to enter a door. 
The heat loss in opening up a roof is found 
to be much less than through a sinyle door. 
The steel can be deoxidised ag it is melting, 
and, when melted, can be poured, reducing 
the time taken. 

Labour Cost.—The open roof furnace enables 
charging to be done with a dump bucket and 
crane, and such a furnace can be operated by 
one melter and a helper, or, if of less output 
than 500 tons a month, without a hel 

A single high-voltage electrode is lighter to 

handle, and requires less time for adjusting than three electrodes ; 
high voltage has another advantage, as with a single electrode 
arc about 185 volts are available for arc length, which gives an arc 
about 5 in. long, and the rising of a slag bubble { in. reduces the 
are resistance less than 20 per cent., whereas the 30 volts available 
in a 65-volt. three-electrode arc only. allows of in. arc length, so 
that each time a slag bubble comes up under an electrode, the 
power load is short-circuited in the arc. 

For this reason the boiling of the bath does not take any of the 
melter’s time with a single-electrode furnace, but takes all the time of 
one man with a three-electrode furnace. To overcome this difficulty 


per ton melted, and 360 Kw.-hours. of heat 
energy would be lost, making a total energy 
consumption of 360. plus 350 or 710 Kw.- 
hours per ton of steel. 

If the furnace were given an energy input of 820 Kw., the net 
energy available for melting, after losses were supplied, would be 
700 Kw., which would melt the ton of steel in half an. hour, during 
which time the heat losses would only be 60 Kw.-hours, so that ms. a 
total energy for melting would be 410 Kw.-hours per ton. 

It is evident that the higher the energy input the higher will i: 
the heat efficiency. With a three-electrode furnace the limit is soon — 
reached, owing to lack of room to space the electrodes far enough 
apart to prevent current leakage through the roof. The insulation 


| 
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three-electrode’ furnaces|\are providedi with automatic 
which,'!however,'have yet to demonstrate their value‘asjlabour-savers. 
A doorless single- -electrode furnace only uses yy thelweight of 
the electrode per ton of product used by a three-electrode door-type 
furnace, and this represents:a substantial ‘saving in labour in 
handling ; the roof with one electrode hole also lasts longer, and 
these items, summarised, mean that some $4,000 (£800) per year 
will be saved in labour cost in producing 1, 000 tons of steel-a month 

in a single-electrode doorless furnace, 
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Maintenance: “Depreviation, and Interest. Charges.-The three- 
electrode equipment is, obyieusly more costly in maintenance and 
depreciation than the single-electrode equipment, especially if 
automatic regulators are employed, with the- former. As the single- 
electrode furnace tan he operated at double the speed. of the other, the 
origina), investment, and: interest. on first.cost are also less. With 
1,000, tons ontput-per month, the difference due to’ these items will 
reach. $6,000 (£1,200) per. year. .Summing up the various items in 
favour of the single-eleetrode furnace for ‘the output assumed, the 
total saving will reach $36,500 (£7,300) a year. As-a well-designed 
furnace requires an energy input of about 800 Kw. for-an output 
ef 1,000 tons of steel per month, this saving equals $45 (£9) per 
year per KW., and this isp good return on the investment required 
to change the standard three-phase current distributed into either 
single-phase or direct current suitable for use in a one-electrode 
furnace. ‘ 


CORRESPONDENCE. 


Létters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The City Guilds’ Lists of “Works of Reference.” 


We should like to be permitted to place it om record: that 
success has at length crowned the repeated, and ,almost sing)e- 
handed, efforts of Mr. Sidney Rentell, A.M.I.E.E. (editor of your 
contemporary Electricity), to bring about an improvement in the 
lists of Works of Reference relating to the electrical subjects. 

For more years than would be believed, these lists (which are 
published in the Institute’s Annual.“ Programme’) have been in a 
state of suspended animation : excepting that for “ Electrical 
Installation (late wiremen’s) Work,” which is of recent growth. 

The waking-up of the City Guilds’ authorities to the absurdity of 
recommending out-of-date and out-of-print books, and not ineluding 
new ones, year after year, is, without doubt, mainly due to Mr. 
Rentell ; and he has done a great. service to students, to teachers, 
to authors, and to readers generally. 

How has he done this good work? By repeatedly reprinting the 
lists, and showing. what books were out of print, and, in some 
cases, for how long ; -by opening his columns to letters and articles 
of protest.;and by a certain very direct method which, apparently, 
did not fail to have.final effect. 

No longer (or we had better say, not for some time) will the 
teacher, student, or other on interested in electrical engineering 
books be confronted with ‘a Jist'sfarting with a book that has been 
out of print for a quartef of a century ; and including. about 10 
others, that ceased to exist a Varying. number of years ago. 

No lenger will people. run the.risk of having an order for a book 
returned with the. doubly-irritating information that the work is 
out of print, and that the publisher retired from business when he 
(the orderer) was a boy at school. 

Some 17 books have been thrown out of the Electrical Engineering 
List, and about 30 new ones have been added. The value of the 
list.is increased by dividing the 60 (or so) works into’ classes, but is 
considerably diminished again by omifting to give the publisher's 
name in- nearly a score of cases. 

We. will not venture to criticise the new works of reference 
selected; but we notice that Mr. William .Cramp js credited with 
‘“‘Continuous-Current. Design,”. and that Mr. Aspinall Parr has 
become Aspinall & Parr. 

The lists for “Telegraphy and Telephony” and for “Electro- 
Metallurgy” have not been subjected to sich .an extensive 


overhaul. 
P. Londberg & Sons. 


A News “Fault, Localisation. 

I mines read with interest thé articles on fault localisation by Mr. 
H. E®Blake and others in recent issues of the Review. Phese 
articles show some ingenious methods of locating faults and over- 
coming ‘all difficulties but €#¥ one which, in niy experience, occurs 
most frequently—i.c., the reduction’ in cross section of the copper 
conductor at the fault due to arcing or corrosion. 

An‘instance of such gorrogion is mentioned by Mr. D. M. W. 
Hutchison in his article 6n “‘V.B, le Breakdowns in the 
Tropics,” and I have fonnd this reduction is cross section in nearly 
all cases of faults on L.T. cables, 

A sketch of a cable corroded or burnt is gheen in fig. 1, and it 
will be seen that the actual point at which the eurrent leaves the 
faulty. conductor may be at A,B, or Cc, or anywhere else on the 
corroded portion,/a similar effect being produced by a loose ferrule 
due to themelting out of theysolder-when the;fault ocours in a 
joint box. 

; The problem then is to find the fault under the conditions as 
drawn ‘tr fig! 2)-;where ¢;.6f D-represent the tunknewn resist- 
ances of ‘the corroded: or! burnt «portion of the.conductor ‘at. the 
fault, and F represents the fault. resistance, which be eliminated 
by use of a bridge method of testing. 

If thé resistandes’ Dare neglected, the ‘probable rpenit is 
that ong is entirely misléd as to the position of: the fault, par- 
tiewlarly as ‘the portion of:the conductor between a-and in fig. 1, 
may- consist of carbonised insulation or globules of copper, iron, 
and lead, the resistance of which for a 1-in. length may be equal to 
some hundred yards of ¢he copper conductor. 


The induction method is.of very little value as a, check when 
lead-covered or armoured cables are concerned, as one may easily 
be led streets away by the pranks of the leakage.current, which has 
been known on several occasions to affect: a search.coil strongly in 
a street where no cables were Jaid, the gas pipes providing an easy 
path back to the station earth-plate. 

In the case of a short circuit between lead-covered single cables. 
the induction method may be used by means of a_ rectangular 
search coil laid over the cables, with its long sides parallel to the 


Fig. 1, 


faulty cable; if there is an earth .on as well as a short circuit it 
will be necessary to use an numearthed source of current for 
In the case of V.B. single cables:the igduetion method is of great 
assistance in finding out earths or short.eircuits, the only. diffi- 
culties being the presence of adjacent, water or gas pipes, alony 
which the leakage current tends to flow; and the fact that faults 
are often of high resistance; due to the gelf-sealing character of the 
insulation. 

These high-resistance faults only allow a small testing current to 
be passed, but this can be made anuch more effective by connecting 
a condenser across the contacts at which. thecurrent is interrupted 
wher D.c..is uséd. 

I have also experimented with. detectors used in wireless tele- 
graphy, the fault being, used as a spark gap fed from an induction 
coil, Hertzian waves being generated and used to’ affect the 
detector : this method may prove to be of assistance in ‘finding 
open circuits, but one cannot now experiment owing to the restric- 
tion due to the war. 

In conclusion, while the bridge and other methods of fault finding 
are useful, it is very gratifying when using those methods to be 
informed of & “ hot flag” somewhere over the faulty cable. 

Redmayne. 


Electricity Works, Rotherham, 
August 28th, 1917. 
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NEW ELECTRICAL DEVICES, . FITTINGS, 
AND PLANT. 


Readers are invited to stibniit-. particulars, of new’ or improved 
. devices and apparatus, which will be published if rn of 
sufficient interest. 


The Vislock Lock Nut. 


The necessity of preventing nuts from slacking-off when once 
screwed up has long been recognised by @ngineers, and very many 
devices have been employed from.time to time with a view to 
securing that result. 

In recent years the extending use of mechanical road vehicles 
under conditions in which excessive vibration is necessarily 
present, has brought the matter into greater prominence, and as 
in the--future adequate locking for nuts will probably be an 


Fig. 1.—SEcTIONAL VIEW OF THE VisLocK Not. 


indispensable feature of machine design, especially where, as for 
instance, in certain classes of. electrical machinery, there is a 
natural tendency to slacking-off through vibration, some interest 
attaches to the subject. 

Of the various devices which have been introduced, probably 
the Vislock lock-nut :is.as w@ll known as any; itis simple 
self-contained, and indistinguishable in appearance from 
ordinary lock-nut arrangement which has been the E vow Th 
though frequently ineffectual—practice for many years. 

The makers of the Vislock nut have now had four years’ experi- 
ence with their producta in» daily use on a very extensive scale. 
which leaves little room for ‘doubt as to the effectiveness of the 
device, which, our readers may remember, consists of two nut, 
which are mechanically connected by an internal shank extending 
below the upper nut into a specially-shaped recess in the lower one. 
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and depénds for its utility on the wedging action produced between 
the bolt and nut threads in this recessed portion, when the upper 
nut is rotated relatively to the lower one. 

The Vislock nuts are made by VistocK, of 3, St. Bride's House, 
Salisbury Square, E.C., in British Standard Whitworth sizes from 
} in. to 2 in. diameter, the bigger sizes (1} in. to 2in.) being 

y made for heavy machinery ; they are also’ made in B.S. 
fne-thread sizés from ¥ in. to 1} in. diameter; two depths are 
supplied, 1 and 14 times B.S.W, and B.S.F. standard. 


New Armature Winding. 


Mr. Purutr C. Jones, of 111, Woodstock Road, Belfast, sends us 
the following description of a new method of winding armatures, 
tor which a patent has been applied for :-— 

Fig. 2 shows the coils all assembled on the core, and it will be 
noticed that the stampings are built so that the slots run in an arc 
of a cirele. 

The coils are wound on a circular former. made in two halves 
and of simple construetion. One side of the coil is fitted into the 


6.5 azm., the indicator during this period showing “Early.” At 6.5 
a.m. one of the electrical circuits being momentarily connected up 
the indicator then shows “ 6.30," and all checks are diverted into 


another part of the cabinet. At 6.30 a second electrical connection — 


is made,-after-which the indicator shows blank, and checks dropped 
through thé slot are returned’ tothe workman through the front of 
the cabinet, the man having tangible proef that he is “too late.” 

The breakfast time being 8 a.m. to 8.30, the cabinet remains closed 
till 8.15, when the above process is repeated, and the cabinet remains 
open till 8.30, At dinner time, 12.30 to 1.30, at 
1.15 and closed at-1.30. 

The checks actually drop into a “ transit.” box, placed and locked 
insidethe cabinet. This box has two compartments to.receive the 
“early” and 6.30 checks, as it-.remains in the cabinet until the-same 
is closed at:the latter time. The transit box has a spring lock lid, 
and is made in such a manner that itis impossible to take it out of 
the cabinet without the lid being closed and locked. There is there- 
fore no possibility of checks being inserted whilst the boxes are in 
transit between the cabinets and time office,. where the boxes are 


4 


Fic, 2—ASSEMBLING ARMATURE COILS, 


slot,@nd requires no more forming, on account,of the shape of the 
slot ; a glance shows how insulation from core and between layers 
is effected. 

The removing -of .a damagnd coil, without damaging others, and 
the making of the. coils, are reduced in this .winding to simple 
matters. The time required for winding the complete armature is 
zreatly reduced, and a saving of copper is, made through so little 
wire not being under the poles.” +. 

In the case of an armature of 6 in, diameter, with winding slots 
} in. deep, with an ordinary, winding g in,., would be required for 
bottom and top-layers, but, with the néw winding } in. slot depth 
only is required, the other side of cM] being spread evenly over the 
periphery, thus. redu¢eihg depth of vanding from poles to in., 
with consequent advantages. , 

Fig. 3 is a view of @ complete. winding, showing the symmetrical 
appearance of armattire, The winding. is primarily intended for 
the smaller armatures, 

Improved Method of Time Checking. 

It is surprising how many employers there are who have up to 
the present failed to realise the great advantages to be gained by 
installing some system of departmental time checking for their 
workpeople, and it is still quite common to find large works where 
the employés deposit their time check when passing through one 
or more of the entrance offices, leading into the works, after which 
checking probably five minutes is lost by a fair proportion of them 
in reaching the particular part of the works where their employ- 
ment lies. In these works it is to-be noticed that the workpeople 
venerally do not start actual work until the last of the “ stragglers” 
has arrived. Firms who have installed departmental checking 
will substantiate the faét that all their workpeople being in their 
respective places when the ‘works buzzer sounds, autoinatically start 
work almost directly. _'Po:meet the needs of works where a simple 
means is required of recording the actual presence of the employés 
in their respective departinents at the allotted times at the various 
periods of the day, a system “has been invented’ and patented by a 
large engineering firm in the Midlands, and whilst this was primarily 
designed to meet their own needs; theapparatus has proved so low in 
first cost, absolutely reliable in use, foolproof;and infallible in action, 


that it has Been decided to mantifacture the whole outfit and place it 


upon the market. 

In this system a cabinet de placed in each department. On the 
front of the cabinet is’ an indicator showing for which time the 
checking is at the moment operating, a slot into which the workman 
places his cheek, and a metalscoop into which the check is returned 
to the workman ‘should it Be placed in the cabinet after time.” 
All the cabinets are siniultanedéusig/ electrically controlled from 
one central’ point, the ‘actual’ control being: operated either 
from a cléek or by the works time-keeper: 

In the particular works for which this-system was designed, the 
cabinets are opened at-5.45°¢ach morning, and remain open until 


Fic. ARMATURE WINDING. 


emptied and the check numbers entered. up on to the daily time 
sheets for payment. The system is miaptable for almost any con- 
ditions of working hours, as there are three distinct “times” or 
“blanks” available. The electricity consumption is negligible, 


Fie. 4.—Tuk-CHECKING CABINET, WITH Spake Transit Box. 
Fic. 5. —CoxTROL PANEL POR ‘QPERATING. CABINETS. 


ni 
aitew pence in the whole year, as the oursat is 
only of niomentarily at ‘each operation. “Further partienlers may 
be obtained froui Mr. G, E. Allin, 


225 \ 
7. 
has 
y in 
pas 
ples. 
ular 
the 
bis 
=> = 
&. A — 
\ 
é. 
ably 
the 
rd— 
peri- 
cale. 
the = 
nuts, 
ding 
one. 


THE ELECTRICAL REVIEW. 81. No. 2,076, 7, 1917. 


SCIENTIFIC AND INDUSTRIAL RESEARCH. 


Tue following is an abstract of the report of the ComMMITTER 
OF THE Privy CounciL FoR SomgeNTIFIC AND INDUSTRIAL Ret- 
SEAROH, for the year 1916-17 (Cd. 8,718; price 3d. net) :— 

Since we last reported, Lord Crewe and Mr. Henderson 
Yhave been added to our Committee under supplementary 
Orders in Council. 

On December ist last Lord Crewe, the Lord President of 
the Council, announced that the work of the Committee of 
Council for Scientific and Industrial Research had been estab- 
lished as.a separate department, with offices in Great George 
Street. As the work of the Advisory Council developed and 
the industrial side of research grew in bulk and importance, 
it became clear that a separate organisation, having its own 
estimates, in charge of a minister responsible to Parliament, 
was a necessity. ‘The foundation of the new department led 
to the creation ef the Imperial Trust for the Encouragement 
of Scientific and Industrial Research. A donation of £1,000 
made by Messrs. R. H. & R. Williamson, to be expended as 
to half its amount on research into some subject of mecha- 
nical engineering in conjunction with the Institution of 
Mechanical Engineers, and as to the other half on such re- 
search as the Committee of Council may determine, has been 
deposited with the Trust. It is also intended that the Trust 
shall hold on behalf of the Department the sum of one mil- 
lion sterling which Parliament has voted for the purposes of 
the Department, to be spent over a period of five or six 
years. Our Advisory Council have recommended that the 
money thus’ made available should be spent in the form of 
grants in aid of research undertaken by firms in any industry 


which may combine to conduct it on a co-operative basis. - 


The best means to this end is the establishment under the 
Companies’ Acts of associations for research limited by guar- 
antee and trading ‘without profit. The Board of Inland 
Revenue have decided that no objection shall be offered by 
their surveyor of taxes to the admission, as a working ex- 
pense for income-tax allowance, of contributions by traders 
to industrial associations under Government supervision which 
may be formed for the sole purpose of scientific research for 
the benefit of the various trades, or specifically ear-marked 
for the sole purpose of the research section of an adapted 
existing association. 

During the past year we have concluded negotiations with 
the Royal Society for the transfér of the property of the 
National Physical Laboratory, together with the responsi- 
bility for its maintenance and development, to this Depart- 
ment, The scientific management of the laboratory will 
remain in the hands of the Executive Committee under the 
jee of Lord Rayleigh, a member of our Advisory 


In order to deal effectively and systematically with the 
urgent problem of fuel economy, wé have appointed a Fuel 
Research Board, with Sir George Beilby as Director, 
without remuneration. The other members of the Board, who 
are also unpaid in this capacity, are:—The Hon. Sir Charles 
A. Parsons, K.0.B., F.R.S.; Sir Richard Redmayne, K.C.B.; 
Mr. R. Threlfall, F.R.S. The Board will report to us through 
our Advisory Council, but it is our intention that it shall 
have executive powers within the limits of an annual budget 
approved by us. The Fuel Research Board has recently ap- 
pointed an Irish Committee of Inquiry into peat as a source 
of power. The Committee will meet in Dublin under the 
chairmanship of Sir John Griffith. 

We have considered and approved recommendations in 
respect of aid to 44 scientific investigations of industrial im- 
portance. We reported last year that we had approved grants 
to a number of individual students and research workers for 
the year 1916-17 to an amount not exceeding £6,000. In the 
event we have not expended more than £3,550 odd under 
this head upon 36 workers. Throughout our work has suf. 
fered in amount owing to the war, and we were unable to 
expend more than £14,524 out of the £40,000 placed at our 
disposal by Parliament for the financial year 1916-17. During 
the current year we have taken a sum of £38,050 in our esti- 
mates .dn addition to the fund of a million referred to 
above. The annual vote is intended to cover (a) the cost 
of those researches which will not be undertaken by the 
proposed research associations; (b) the grants to individual 
research workers, both students and others; and (c) the cost 
of administration. 

Report OF THE ADVISORY COUNCIL. 

In our report of last year we discussed the vital need of re- 
search at the universities, especially in pure science, and ex- 
pressed our belief in -co-operation between capital, manage- 
ment, science, and labour as the best means of financing and 
directing the extended laboratory investigations, and the 
large-scale experimentation required for industrial research. 

experience of another year of work has confirmed our 
first estimate of the position. We have made progress. But 
the progress must be slow, for the calls of war continually 
grow, and thé numbers available for other work, however 
important, continually shrink. 

We have addressed ourselves during this year in the main 
to the organisation of industrial research, first, because we 
felt the paramount importance of arousing and securing the 
interest of manufacturers in the application of science to 


industry, and, secondly, because the influence of the war 
has created in industry an atmosphere conducive to the 
growth of new ideas, whereas it has unfortunately made 
the prosecution of work in pure science and in its organisa- 
tion a matter of extreme difficulty. 

Organisation—The one question of policy, to which 
throughout the year we have continuously devoted our atten- 
tion, is the working out, with all the care and advice we have 
been able to command, of the policy of co-operative industrial 
research foreshadowed, in our last report... Association and 
combination are ‘‘in the air,’’ and many trade associations 
have come into existence during the past year, some of which 
include research among their objects. The intention of the 
Government is to make a contribution to the assured income 


_ of such associations from the subscriptions of their members, 


varying in amount according to circumstances, and with a 
normal maximum of pound for pound, though in very excep- 
tional cases this limit may be exceeded. > 

We proceeded to draft a model Memorandum of Associa- 
tion for companies limited’ by guarantee of nominal amount 
and working without profit, such as would fulfil the purposes 
we had in view, and at the same time be registered by the 
Board of Trade under the Companies’ Acts without the use 
of the word “‘ Limited.”” We have also prepared notes for 
the guidance of those desiring to draft the articles of an asso- 
ciation for research, and a short statement of the conditions, 
under which the Department would make grants to such an 
association when founded. Further, the Department has 
issued a brief descriptive leaflet on ‘* The Government Scheme 
for Industrial Research,”” which explains in non-technical 
language the manner in which the associations are expected 
to work. 

As regards the constitution of the governing body or council 
of an association for research, it is obvious that capital, man- 
agement, and science must have suitable representation. But 
we believe, further, that greater success and a wider scope 
of action will be attained if provision is made also for the 
inclusion of labour. In most cases only skilled labour will 
be concerned. The interim report just issued by the Sub- 
Committee of the Reconstruction Committee on Relations be- 
tween Employers and Employed advocates the establishment 
of standing joint industrial councils. We believe that councils 
so constituted as to be able to discuss with knowledge ques- 
tions affecting both employés and employer would, if they 
could be brought to work successfully, greatly help the forma- 
tion and development of trade research associations. 

Substantial progress has already been made towards the 
establishment of a National Research Association by the great 
staple industry of cotton. The woollen and worsted mannfac- 
turers of Great Britain have appointed a provisional “com- 
mittee to draft the constitution for a research association. 
The Irish flax spinners and weavers have decided to take the 
same steps. The Scottish shale oil industry and the photo- 
graphic manufacturers have decided to establish associations 
immediately, the electrical engineering firms and the British 
Society of Aircraft Constructors, in conjunction with the 
Aeronautical Society, have the matter under consideration, 
the Scottish shipbuilding and steel industries are moving, and 
it may be possible to establish an association for research into 
the non-ferrous alloys in the near future. The British iron 
puddlers and the Diesel engine manufacturers have inde- 
pendently established research organisations for the benefit 
of their respective industries. The coal mining industry is 
interested, but it will necessarily take time to organise this 
huge industry on a national basis. c 

There will remain, however, important fields for industrial 
research which we can never hope to cover by means of re- 
search associations. Research into fuel is one of these. The 
Committee of Council have accordingly established the Fuel 
Research Board as a part of the Department. The researches 
we are conducting through the British Fire Prevention Com- 
mittee and the Concrete Institute respectively into the fire- 
resisting and gther properties of different kinds of concrete, 
are also cases which call for national action. The same con- 
siderations hold good for the scientific problems underlying 
illuminating engineering and cold storage. ; 

By far the most fundamental work initiated during the 
year, so far as the industrial aspect of our labours is con- 
cerned, has been the appointment by the Committee of Coun- 
cil on our recommendation, of a Director of Fuel Research, 
with a Fuel Research Board. to assist him in laying his plans. 

The services of Prof. Bone, F.R.S., of the Imperial College, 
were retained, with the consent of the College Governors, as 
consultant to the Board. The British Association Committee 
on Fuel Economy is prepared to place the valuable informa- 
tion it has collected at the disposal of the Fuel Research 
Board, and the Director may anticipate the active help of 
its members either in their individual or corporate capacity 
as ‘occasion may arise. ; 

The Fuel Research Board have already presented their first 
report outlining their proposals for taking stock of the coal 
resources of each district, classifying according to their quali- 
ties the seams which are being worked or which might, in 
certain circumstances, be worked, and ascertaining broadly the 
industrial uses to which the different kinds of coal are being 
put. It is intended, with the help of the coalowners, to col- 
lect typical specimens of the coal seams of the various coal 
mining districts, and to examine and classify them by mesns 
of chemical and physical examination in the laboratory. On 
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the more theoretical side it is intended to conduct investiga- 
tions into the nature and origin of the various types of coal, 
and into the chemical and physical behaviour of their con- 
stituents under the action of heat and other agents, beginning 


with the well-defined types of coal as they occur in com- 


merce. 

The work of the Fuel Research Board, like that of the 
Provisional Committee on Research into Cotton has been in 
the main preparatory. Neither body has yet done much in 
actual researph, for they have been doing the careful think- 
ing without which ideas are barren. 

fe have, however, recommended that grants should be 
made for three pieces of research which are related to the 
work of the Fuel Research Board. The first of these is being 
carried on at the Manchester Municipal School of Technology, 
and has for its objects the use of better methods of domestic 
heating, 4nd improvement in the ventilation of dwelling 
rooms, A grant has also been given to the Institution of 
Heating and Ventilating Enginéers to enable them (a) to 
tabulate and print the result of five researches on domestic 
heating carried out at University College, London, during the 
past three years, (b) to carry out a research with a view to 
establishing coefficients of heat transmission through standard 
building materials, and (c) to conduct an investigation on 
heat transmission from radiators. 4 

The third grant will secure ‘the continuance of the work 
begun in 1912 by the Committee for the Investigation of 
Atmospheric Pollution. 

A grant made in November last to the Institution of Mining 
Engineers to enable them to investigate (a) the influence of 
hot and moist atmosphere on workers employed m mines, and 
(b) the methods.to be employed for cooling and drying the 
atmosphere of mines, will lead, we hope, to an improvement 
in the circumstatices in which a large number of miners 
work. Since the grant was made the principal coalowners 
have been considering the establishment of a National Asso- 
ciation for Research, which could undertake this and other 
researches affecting the industry. 

The Ministry of Munitions and the firms concerned have 
co-operated with the Department in a series of experiments 
intended to remove the difficulties experienced by English 
manufacturers of X-ray bulbs. We have retained Dr. Wil- 
lows, of the Sir John Cass Technical Institute, to direct the 
investigations. Certain results of value have already been 


obtained. 
(To be concluded.) 


WAR ITEMS. 


When the Nights Draw In.—A correspondent with the 
Forces in France, writing under date August 23rd, says :— 

Tntil I came out here, five months ago, I had not missed 
an issue of the Review for years. We do not get very much 
time for reading, but now that the nights are drawing in we 
shall probably find-the time hanging rather heavily, and a 
perusal of the Review will be profitable and keep us abreast 
of the times. I am afraid we shall not be able to reply to 
any. of the ‘Situations Vacant,’ however. I daresay you 
would be very amused if you knew of some of the jobs that 
we electrical men are called upon to do, but I was very 
pleased to hear a sergeant say one day that he liked to have 
electrical men in his section, because they were so adaptable ! 
We get some very interesting jobs, and get over them in 
record time. Only a couple of weeks ago we installed a 
complete plant, engine, generator (bed for same), mains, and 
switchboard, after 6 o’clock in the evening. We are just 
keeping in training for all the extensions to plant after the 
war. I only hope that that happy time will soon be here.” 


Discharged Soldiers and Motor Work.—The Central 
Committee for the Employment of Discharged Soldiers and 
Sailors draws attention to the position of such men with 
respect to the motor industry. It is considered inadvisable 
for men who have not already trained as drivers to do so 
now. Among the cy ee are the cancellation of private 

rol licences and the difficulty at present found in obtain- 
ing work for highly-skilled men of many years’ experience. 
Thousands of unskilled men who were enlisted and are now, 
after training, coming back to civil life, will be anxious to 
remain at motor work. Although there is, generally speak- 
ing, an over-supply, the committee say there is a certain 
demand for men who are capable of undertaking work on 
commercial cars and on agricultural tractors, but in both 
cases the work is somewhat heavy, and therefore not suit- 
able for men who have been badly injured.—Times. 


British Westinghouse War Relief Fund.—aA full _state- 
ment of receipts and payments in connection with the British 
Westinghouse Employés’ War Relief Fund was submitted to 
a@ meeting of delegates held on Friday last in the Women’s 
Canteen at Trafford Park. The number of employés with 
the Forces to date is 2,702, and the casualties have been ex- 
ceedingly high. dependents who received allowances at 
June 30th, 1917, was 718. The accounts cover the period 
from August 24th, 1914, to June, 1917. The total receipts 
stand at £44,108, £29,108 of which was contributed by em- 


ployés and £13,990 by the company, the remainder consist- 
ing of donations and interest. There has been paid out to 
a ae a £25,836, £11,678 has been set aside for a Dis- 
ablement and Dependents’ Fund, and over £2,080 has been 
spent in donations to local and national funds, Christmas 
gifts, and payments to Red Cross workers. 


Trading with the Enemy.—The “‘ London Gazette’ for 
August 3lst contains a further list of persons and bodies in 
the following countries with whom trading is prohibited :— 
Argentina, Paraguay, Uruguay, Brazil, Chile, Colombia, 
Greece, Netherlands East Indies, Norway, Peru, Spain, and 
Sweden, also particulars of a number of removals from pre- 
vious lists. 

German Industrial Census.—According to the ‘“‘ Ham- 
burgischer Correspondent,’’ a census was to be taken on 
August 15th of all industrial and trade establishments through- 
out the German Empire. The object of this census is stated to 
be the collection of statistical data considered necessary for 
the successful economic prosecution of the war and to facili- 
tate the transition of the German economic system from war 
to peace conditions. The census was to include all Germans 
engaged in industry, whether as manufacturers, independent 
master craftsmen, tradesmen, or home industrial workers, 
and was to be carried out through municipal and. communal 
authorities.—Financier. 


Small Supplies of War Material.—According to the 
Morning Advertiser, at the West Ham Court, last week, 
Samuel Coster, 43, an electrical engineer, was charged, on 
remand, with entering into negotiation, without a permit, 
for the sale of 304 Ib. of alloy worth £16; and also with 
having under his control alloy required for the production 
of war material. Detective-Sergeant Mould said he had been 
to the Ministry of Munitions, and he was told that there 
was no intention to prosecute, it being held that the Act 
was not intended to apply to such small quantities. The 
accused was then discharged. 


Reconstruction in France.—A law, promulgated on 
August $th, authorises, inter alia, the Minister of Commerce, 
Industry; and Posts and Telegraphs to expend a sum not 
exceedings 250,000,000 frs. (about £10,000,000 at par) on the 
purchase of raw materials, plant, &c., necessary for the re- 
establishment of industry in the invaded districts of France. 
Plans for the purchase of material, &c., will be drawn up 
by three Commissioners acting under the direction of an Office 
of Industrial Reconstruction, consisting of eight representa- 
tives of the Government Departments concerned and eight 
representatives of commerce. and industry (of whom four ate 
to belong to the invaded districts). The Office is to be estab- 
lished at the Ministry of Commerce.—Board of Trade Journal. 


Where Germany gets Copper.—The Serbian copper mines 
are now being intensively exploited by the Germans and Aus- 
trians, and good copper deposits are also said to have been 
found.in Poland. Work has recently begun in the lead and 
copper deposits in the district of Kielce, and in the neigh- 
bourhood of Miedziana, Lysa Gora, and Olkuss the methodi- 
cal exploitation of these ores has already been started. The 
existence of copper in this district has long been known, but 
under Russian rule the deposits were neglected, as the autho- 
rities devoted all their attention to the exploitation of the 
mines in the Urals.—Ironmonger. 


Niagara Power and Munitions.—The ‘‘ Times ” corres- 
pondent at Toronto reports Mr. Lucas, Attorney-General of 
Ontario, as believing that a revision of the treaty between 
Great Britain and the UnitedStates regulating the use of 
the water of Niagara Falls may be necessary. ‘‘ There has 
been an acute shortage of power in Ontario. Under the 
treaty the United States is allowed to use 20,000 cu. ft. a 
second and Canada 36,000 cu. ft. Recently the Ontario Hydro- 
Electric Commission secured an Order in Council authorising 
the expropriation of exported power in order to relieve the 
situation. But even this does not meet the domestic demand. 
If export is prohibited many American industries will be 
embarrassed. The increased use of power on both sides is 
largely due to the demand. for the manufacture of muni- 
tions. It is suggested that the treaty be re to allow 
both countries to divert more water from NiagaffPriver.”’ 


Indiscriminate Gran of Trade Protection Cards.—At 
Bermondsey, Messrs. Sadler & Co., engineers, in applying 
for the further exemption of a turner and fitter, 37, passed 
for labour abroad, stated that they had applied for a trade 
protection certificate for the man, but had been told by the 
officers that they had better stick to the Tribunal as long 
as they could. Consequently they were not granted a certifi- 
cate. The Military Representative (Lieutenant J. A. Davis) 
said this man was fully entitled to the protection certificate. 
These certificates were being issued to men not entitled to 
them, but men fully entitled to them could not get them. 
In one case he learnt that a boy of 19 had been granted a 
certificate, and on visiting the factory where he was em- 
ployed he found that he had been granted a protection certifi- 
cate for the stamping of cakes of soap. On the day of his 
visit a woman was doing his work, as‘ the boy was away on 
holiday. In another case, a man, 26 years old, passed for 
general service, engaged by a firm of coal merchants doing 
odd jobs in their coal wharf, had obtained a protection certifi- 
cate. The Tribunal had refused his appeal for exemption, 
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and he had lodged an appeal with .the A Tribunal, but 
whilst his case was Sailen he obtained the protection certi- 
ficate. He thought the Tribunal ought to draw public atten- 
tion’ to the way these protection certificates were being ob- 
tained. The Tribunal instructed the Town Clerk to communi- 
cate with the Government Department responsible for grant- 
ing the protection certificates, drawing attention to the in- 
discriminate manner in which they were being issued, Apph- 
cant was granted two months’ exemption, : 

At Camberwell, Mr. W. J. A. Westcott, 35, passed ‘for 
general service, managing director of “Messrs. Arthur’ Adanis 
and Co., Ltd., tin box manufacturers, of Meeting : House 
Lane, Peckham, appeared, at the request of the Military 
Representative, to show cause why- his certificate of condi- 
tional exemption should. not be withdrawn: informed 
the Tribunal that he had been granted a‘card of éxefiption 
under the Protected Trades Schedule. The Military “Repre- 
sentative said that this was not a business of national’ im- 
portance. Mr. J. Nisbett replied that evidently the Ministry 
of Munitions thought it was; for they had granted him*an 
exemption certificate. Applicant said he held direct -Govern- 
ment contracts for the manufacture of tin boxes, ‘The’ Mili- 
tary Representative said there were many men in the borowgh 
holding these trade cards engaged in businesses which were 
not of national importance, and they did not know under 
what. conditions they’ were obtained. ..He_ did: not iwish- to 
reflect on this case, but he found that all sorts. of. dodges 
were being resorted to in order to get the cards. \ Tin: box 
manufacturers were not included in the list.of certified occn- 
pations, and he thought the man ought! to join’ the.Army. 
Sir Evan Spicer sald the question for the Tribunal was 
whether this business was to be thrown away, even though 
it had grown out of the war. The. Military Representative 
said if they were going to keep young men like this,out of 
the Army, especially if they were fit, they might.as well 
‘throw up the sponge.”’ It was decided to cancel the ex- 
emption granted by the Tribunal, which deprived the appel- 
lant of any further right to an appeal at the Tribunal! should 
his card be withdrawn by the Ministry of Munitions. 


. Exemption Applications.—At Batley, three electrical engi- 

neers’ certifieates were reviewed: H, Hainsworth (87, in charge 
of. a large.engineering firm), who possessed an MARO. 
certificate, and had been working 90 hours a week on. shell 
factories contract work, was.given renewal..of conditional 
exemption. A. Brook (38), electrician, with M.A.R.O. :certifi- 
cate, was also given conditional exemption. H..Jagger (37) 
Was told apply for an.:M,A.R.D. certificate, and submit 
himself for medical examination. 

-At the. Hull Tribunal, Mr. T. Holme, the Corporation tele- 
phone manager, applied for exemption certificates in the 
ofthe existing blue cards: granted~ the Military 
vepresentative to 15 telephone employés. In reply ‘ques- 
tion as to what was the position of the military in rélation 
to these men, Captain Chapman said that they were already 
exempted, but the certificates granted were “now ovt of 
date,-and they required Tribunal certificates, to which 
the military offered no objection. ‘The Humber Garri- 
son and the York Command had told them what ‘they 
had to do, and the telephone employés had to doit. “As a 
matter of fact, he believed every one of the-men would have 
to go under military control absolutely. In~regard to re- 
placing ‘the A men, Mr. Holme said the. 15. names were put 
forwardsin agreement with the local military authorities and 
themselves for substitution. They also communicated with 
the National Service Department, and gave details of the 
men. they wanted. Only four had been substituted, and that 
was why‘he was making the application.: It: was not sug- 
gested that the whole of thé 15 should be :substituted,. but 
only those under 31 years.of age. Mr. Gibson asked if there 
was any objection to the men doing four hours per week 
dock guard duty, and in order that the decision of the 
military might be obtained, the issue of the new certificates, 
which was agreed to, was deferred. 

At the Hull Tribunal, the Tramways Coffimittee: applied 
for three men engaged as.armature winders. One:was’ classi- 
fied Bl the other two The. staff hadbéén before 
the Advi Committee, who had taken all the A men!’ A 
representative of the department said that if these men were 
taken it would mean that the whole tramway system would 
be stopped. Conditional exemption was allowed, .-°— 

At the South Yorkshire Military Appeals Court, on ’Satur- 
day, 17 cases concerning employés of the Rotherham Oor- 
poration tramways were considered. According to‘the’ York- 
shire Post, in each case the Military Representative appealed 
against an exemption granted by the Local Tribunal.. “Fifteen 
drivers were among those concerned. , The statement’ sub- 
mitted on behalf of the Corporation was that they were doing 
their best to get substitutes, as shown by the fact that they 
had arranged to, release six of the 17 men as soon as substi- 
tutes were efficient. They, had 30 substitutes sent down, but 
only 10 remained. , Thé traffic manager informed the. Chair- 
man that it was not desirable to utilise Women as substitutes 
for motormen, as was done in Doncaster and elsewhere, as 
the gradients on some of the routes were dangerons. Two of 
the men were ordered to join up, and’ others were given 
until November 30th, but the Chairman said the Tribunal 
felt strongly that all the men should eventually find their 


way to the Colours. The exemption would not be ‘tihade 4 


and the management had better do alll ,it- could ‘to 


tutes,’ women or having the prospect. was that 
men concerned wou ve go. 
- Benewed exemption to January Ist has been granted to 
A. A. Clements (36, C1), electrical engineer, Taunton. 

At Surbiton, the Electricity Supply Oo. appealed for a 
meter mechanic (27, C2), and three months were conceded. 

At Oxford, the Military ap, against conditional 
emption held since June 19th, J916, by W. Bush (40; B1), 
scientific electrical instrument maker, engaged’ at the 
trical Laboratory, Parks Road, Prof. Townsend stated that 
Bush was engaged on ‘the construction. of wireless apparatus 
for the Royab-Naval. Air Service, ;under his. direction,: and 
Lieutenant Owen said that he ought to be protected by. the 
Admiralty. The exemption was cancelled. 

Bath Tribunal has granted three! months’ exemption . to 
A. H.. Leonard (29, C2), electrical engineer at the Grand 
Pump Room Hotel, ; 

At Whitby, the electrical engineer to the U.D.C. (Mr. J. 
Piggott) appealed for a shift engineer (19, C1),, and said 
that an efficient substitute, suggested by the Military, would 
require months of training before he could satisfactorily 
undertake the work and acquire local knowledge of the -sitna- 
tion of cables, &c. The appeal was disallowed, 

Before the Eton Rural, Tribunal,, exemption..was, sought;for 
V. H. Froud (37, BQ), electrician’ atthe; Stoke Park Golf 
Club: Three months were allowed, the case, to be then re- 

At, Oxford,.@ review was made of exemptions,- granted on 
the ground that they were necessary . forthe efficient run- 
ning of the. services, to H. Wyatt (31, gemeral;service) and 
F. ..L. atwin (33, general ;,service), engaged with 
Oxford. Tramways Co. . The company claimed,that the: men 
were indispensable, but the appeals were..allowed, and..a 
month's temporary exemption granted, with leave to appeal 
again. ply 


owed 


IMPORT TRADE OF PERU.’ 


Tur following ‘statement, showing: the imports ‘of electrical 
and allied goods into Peru during the year 1915, is extracted 
from the recently-issued trade statistiés, The figures for 1914 
are added for purposes of comparison, and notes of any 
increases or decreases are given :— 


1914. 1915. Ine. or dec. 

Electrical apparatus.— £ £ £ 

From Germany ae ou 1,000 200 800 
»; United States ne 1,500 2,000 + 500 

3,200 220 1,600 
Copper wire and cable. — 

From Germany we 500. + 450 
Great Britain fem 1,500 
» Other countries 250 250 

Total 1,150. 7,500... + 6,350 

Incandescent lamps.— 

From Germany 3,000 1,300 1,700 
» United States. .... 1,200 2,300. + 1,100 
» Great Britain ,,. 500... + 300 
Other countries 1,400 +.- 1,400 

Total 4,400 5,500. + 1,100 

Telephone apparatus:— 

From Germany 400 100 300 
» United: States + 300 100 
», Other countries 200 100: 100 

“Total... 1,00 500 00 

Pumps— 

From Germany ©... 500 + 
» Belgium 300 + 
» United. States 11,500 8,000 . 33500 
Great Britain 1,500 500 == 1000 

From Germany ©... 1,000 = 500 
» Great Britain 800 8,700 
” United; States 500 100. 1,400 

Spare. parts: for .machinery.— 

From United States 26,000 13,000» — 13,000 
», Great Britain 11,000 8,000" = 

Other, countries’: 5,000 2,000 

LS, (0 42,000 23,000 
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1915. Ine. or‘dec. Fire.—Press reports state that the premises of Bradbury 
af and Co., manufacturers of electric light fittings, of Woodcock 
Machinery (other than agricultural).— / Street, Birmingham, were gutted by fire on Tuesday morning. 
From = Bros. & Co., Lrp.—The Con- 
ned’ 4.000 1500 2500 troller, Mr. J. E. Percival, has applied for -his release. 
Great’ Britain 42,000 19,000 _ — 2,000 Trade Announcements.—Messrs. Queap, L7p., have 
” sev 1,000 1,000 ee appointed the Western Electric Co., Ltd., of 49, West Campbell 
,, Other-countries 5,000 2,500. - 2,500 Street, Glasgow, as sole agents for the saleof their patent ‘‘ Quead ” 
— fires in Scotland. 
Total ... |... 219,000 130,000 89,000 Tue BRUsH EL&CTRICAL ENGINEERING Co., L1p., have removed 
Railway and tramway. cars. — o> Bidet from No. 1, Kingsway, to Maxwell House, Arundel Street, Strand, 
From Germany ~8,000 2,500 London, W.C, 2. 
United States 10,000 17,0005 . + 7,000 
Great Britain 3,000 1,000... —. 2,000 
,, Other countries»... : 5,500* 1,000 —  4;500 
Total ... ,.. 19,000 22,000 + LIGHTING AND POWER NOTES... 
States 113,000 80.000 — 33.000 Aberdeen.— YEAR'S Workinc.—The annual report by 
Germany fi 1.000 10,000 + 9000 the Corporation electrical engineer, Mr. J. A. Bell, states that, the 
” ' Great Britain - : 9.000 ie — 9/000 total income for the year to July 3lst was £76,369, an increase of 
” Other countries... 32.000* 2000 ~—° 30,000 £496, while the total working expenses amounted to £47,215, an 
” , 2 increase of £8,085. The gross profits amounted to £29,155, a 
decrease of £7,539. There was a deficit on the, year’s. working. 


Total .. .. 156,00 2000 63, 
* Belgium - £32,000. _. - 


BUSINESS NOTES. 


Book Notices.—“ Theory of the Submarine Telegraph 
and Telephone Cable.” By Dr. H. W. Malcolm, London : The 
Llectrician P. and P. Co., Ltd. Price 18s. net. 

“Engineering Direetory.” No. 64. July, 1917. London : 
Engineering, Ltd. 

“Laws of Physical Science.” By.Dr. E. F. Northrup. London : 
J. B. Lippincott & Co. Price 8s. 6d. net. . 


Brazil.—The American Consul at Rio Grande, Rio 
Grande do Sul, states that the importation and distribution of 
foreign merchandise in the State of Rio Grandé do Sul have been 
controlled chiefly by German houses, which éndeayour to import 
everything. possible from Germany. “In the electrical line this 
was particularly true, but, in spite of this handicap, several 
American electrical articles found their way to the market solely 
because of their superiority. There are some 45 electric light and 
power companies furnishing service in the various municipalities of 
this State, and there is a constant demand for plain lamps, 
fixtures, fans, small motors, and supplies. The trade is principally 
in the hands of the hardware dealers, all of whom carry some 
electrical equipment, and certain ones make a speciality of 
electrical goods, Certain electrical spetialities are sold in drug 
stores and even by the larger general. stores, but, as a rule, greater 
effort is,put forth by the hardware dealers making a speciality of 
these.lines. American electrical irons, toasters, warming pads, 
&e., could find an increased sale through intelligent sales methods, 
which would include correspondence with the dealers conducted in 
Portuguese, or at least in Spanish.” Attractive literature should 
be sent at once, stating terms and giving data showing volume and 
weight of goods packed for export.. “Three months are often 
required for a reply from this section of Brazil, and it is best to 
give ‘at once all possible information. In the distribution of 
electrical goods generally, it is better for exporters to deal.directly 
with the importers, and not place all chances of success or failure in 
the-hands of a general agent.” s 


For Sale. The Stalybridge, Hyde, Mossley, 
Dukinfield Tramways and Electricity Board has for disposal 90 
nm maximum-demand indicators.- Particulars-are ‘given in our 
advertisement pages to-day. £4 
THE AssETS AvcTions will sell by ‘auction, on Sept- 
ember 13th, at 129, Newington Causeway, the stock-of aiy electrical 
factor. For further particulars see’ our advertisement pages 


to-day. 

The Rochdale Corporation Electricity Committee has for disposal 
one Belliss-Morcom-B.T.H. 220-Kw.,‘ three-phase, 3,000-volt steam 
alternator. For particulars see our advertisement pages to-day. 

Kilmarnock Corporation has for sale ‘one ‘coitiplete D.c: switch- 
board for lighting and traction. For particulars see our advertise- 
ment pages to-day. 


Catalogues and Lists,—British _THomson-Houstoy 
Co., Lrp., Rughy.—List No: 3,813,(20 pages) contains illustrated 
details of their truck type ironclad switchgear, type Ty forms 
A and: B for polyphase systems up to 11,000, volts. Half-tone 
illustrations, outline drawings, and- of ‘connections ocoupy 
a large amount of space. i . : 

THE Evmerric Lrp.,.2a,- Rosebery Avenue, 
London, E.C.—Leafiet: giving illustrated description and prices of 
their industrial signals: or interior factory calling systems: for -fire 
alarms, air raid, and general service purposes. MA, 

Messrs. L, ANDREW'& Co., 2} Whitworth ‘Stréet West, Deada- 
gate, Manchester._Net’ wholesale prive cirewlar | itidia“rubber 


which was taken from the reserve fund, now standing at £39,304, 
of £345. Summer Time, early shop closing, and lighting restric- 
tions have reduced the revenue by £1,076, and a reduction of 5 per 
cent. on the previous year’s charges, has reduced the revenue £1,192 
for lighting, £1,162 for power and heating, which reductions have 
been counterbalanced by the increase in sales for power. Mr. Bell 
explains that, owing to the war, the advance in power uses has 
been on a scale never experienced before. 


Bolton.—The electrical engineer (Mr. W. J. H. Wood), 
at the request of the Coal Controller, is to co-operate with My. 
J. A. Robertson, as local representative for.the South Lancashire 
and Cheshire districts with a view to securing economy in the con- 
sumption of coal. 


Hypro-Etectrric 
a recent letter to the Hlectrical World; Mr. R. P. Bolton discusses 
the financial possibilities of the Ontario Hydro-Electric Com- 
mission's acquisition. of the Ontario Power Co., which was rendered 
necessary by the proposed power development at Queenston by the 
Commissioners. The water which the Power Co. used provided a 
development of 180,000 H.P.on a fall of 160 ft., and the same 
volume of water at Queenston, with a head of 310 ft., will develop 
about 390,000 water H.P., or 300,000 electrical H.P., at an éstimated 
cost of $50 per electrical H.P. But the new development will still 
be burdened by the investment on the existing plant, and Mr. 


* Bolton considers that the cost of the Queenston project added 


thereto will still leave the figure at $126 per H.P., which is that of 
the Ontario Co.'s property. He calculates that the operating and 
fixed charges will amount to $16°57 per H.P., which is greatly in 
excess of the price at which the Commission has hitherto purchased 
its service. 

According to the Financier, the Imperial Privy Council has 
granted leave to the Electrical Development Co. to appeal against 
the décision of the Ontario Courts denying the company the right 
to proceed against the Attorney-General of the Province and the 
Hydro-Electric Commission with regard to the contemplated 
Chippewa development. The Electrical Development Co. contends 
that the original franchise given by the Government stipulated 
that, it would never take water from the Niagara or Welland 
Rivers (Chippewa. River) to compete against the company. It is 
suggested that if this covenant is binding, it would apply as much 
to the taking of water through the works of the Ontario Power 

. a4 in any other way. The Chippewa power plant would provide 
a, development of 500,000 or 600,000 H.P., at a cost of about 
$30,000,000. 


electrical engineer and 
manager has submitted a report on the question of linking-up the 
various power stations in the South Wales area, in connection with 
which a Committee has been formed, of which he has’ been 
appointed chairman. He asked forthe authority of the Electricity 
Committee to go more closely into the question of details, including 
estimates of cost, &c., in order that the same might be submitted at 


a later date to this Committee for consideration, and at ‘which ' 


time it is intended that the Committees of the various local under- 
takings should appoint representatives to meet together to finally 
discuss the matter. ‘The Committee agreed to this, and will contri- 
bute to the united Committee similarly to other electrical under- 
takings on the basis of their annual revenue, the amount of the 
subscription for the Cardiff undertaking being £10. 


Colne.—Satarres.—The T.C. has decided to give the Cor- 
poration officials a war bonus of £25 per annum. “When the warcom- 
menced it-was-decided to leave over the question of increases of 
salary, Dut it, was felt that, as most workmen were now in receipt 
of more or less substantial war bonuses, the officials should also be 
granted a contribution towards the increased cost of living. 


Continental.—PFrance.—La Société des Forces Motrices 
de la Triyére. is thé name of & new company which has just: been 
fornjéd “fn? Paris with a capital of £600,000, to establish a large 
hydré-eléetrie plant‘ te utilise the water -pewer: of” thé!“River 
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Truyére, the Société des Mines de Bruay, and the Société des Forges 
de Chatillon-Commentry-Neuves Maisons are interested in the new 
undertaking, the main object of which is to supply the electrical 
‘energy required for the new electric steel plant which is at present 
in course of construction by the Chatillon-Commentry Co. It is 
stated that the hydro-electric plant to be established will have a 
capacity of 36,000 H.P. 

SPAIN.—Following the experiments at its Marie Luise Pits, it is 
reported that the Sociedad Metalurgica Duro-Felguera has decided 
to adopt underground electric traction in the whole of its collieries. 

ITaLy.—According tothe American Consul, in the City of Venice 
there are over 1,200 users of electric light and over 1,000 users of 
electric power. Electricity_is generated by water power, and as 
coal is scarce and high in price the number of power users is large 
everywhere in the Veneto, and is constantly increasing. 

According to a paragraph in L’Heonomista d Italia for August 
25th, the Municipality of Turin has under consideration a large 
new hydro-electric station in Valle dell ‘Orco. The scheme will 
comprise (1) the construction of two barrages on Lakes Serru and 
Agnel, in the valley, capable of storing 7 million cubic metres of 
water, and a branch on the Ceresole plain, on the left slope, of an. 
average capacity of 2,200 litres, with a minimum of 1,450 litres ; 
(2) a barrage on the Telessie plain and Lakes Balma and Engio, to 
form a basin of 15 million cubic metres ; (3) a branch, from the 
Valle dell ‘Orco to the Valle della Centrale del Rossone, on the left 
bank, where all the water from higher up will be collected. 
According to estimates received, the new installation will give 
20,000 Kw., and will cost 40,740,000 lire (£1,629,600). 


Dublin.—At a meeting of the Corporation, last week, 
objection was taken by Mr. Moran to certain extra payments tO 
employés of the city electricity department. Mr. P. T. Daly said 
it was curious that two men were always mentioned as having 
done the overtime. Mr. Sherlock stated that some members 
thought the men referred to were favoured by the chief engineer 
because they were associated with him in other matters. Alderman 
Farrell declared that, in his opinion, Mr. Ruddle was not a free 
man ; some of the officials even threatened him in his office. The 
paragraphs relating to overtime payments were deleted. 


Dundalk.—The Urban Council has adopted a report of 
the Electricity Committee, in which it was stated that a satis- 
factory settlement had been arrived at in the arbitration on matters 
in dispute with Messrs. Brook, Hirst & Co., contractors for a new 
switchboard in connection with the supply meters at the Great 
Northern Railway (Ireland)sub-station. The contractors had agreed 
in each matter, and had, in addition, paid the arbitration expenses. 


Furnaces.—A 5,000-H.P. steam turbo- 
generating set has just been installed at the works of the National 
Steel Foundry (1914), Ltd., at Leven, to supply the current for the 
electric steel melting furnaces, and for other purposes. The com- 
pany has at present two electric steel furnaces, one being of the 
Snyder, and the. other of the Heroult type; a third furnace is, 
however, in course of erection, and is expected to be in operation at 
an early date. 


Glasgow.—YeEar’s Workinc.—The twenty-fifth annual 
report of the Corporation electricity undertaking, for the year 
ended May 3lst, 1917, shows a gross revenue amounting to 
£580,433, and working expenditure to £404,404, leaving a gross 
profit of £176,029; interest, £83,039, sinking fund, £76,049, and 
depreciation, £55,606, absorbed £214,695, leaving a deficit on the 
year's operations of £38,666, to meet which a sum has been trans- 
ferred from the reserve fund account, which now stands at £19,172. 
The revenue account shows an increase of £49,713, but the working 
expenses have increased by £81,752, due apart from the larger 
output to the'increased price of coal, materials and workmen’s 
wages : £5,885 has been paid to dependents of employés on active 
service. 

Capital expenditure during the year amounted to £255,353, and 
the total capital expenditure at the end of the year, less deprecia- 


tion written off, stood at £2,835,297; the total depreciation ~ 


written off the capital account to May 31st amounts to £766,915. 
The consumers at May 31st last numbered 34,724, as compared with 
33,605 in the previous year. The total units generated were 
162,398,668, including 5,139,217 purchased from the tramway 

ment ; the total units sold were 141,196,627, as compared 

with 112,794,461 in 1916. The units sold to private consumers 

were 140,513,680, an increase ‘of 30,025,058, equal to 27°17 per cent. ; 

of these, 20,474,183 units were for lighting, and 120,039,497 for 

, power. The total number of motors connected was 12,401 of 
97,733 H.P., and the units consumed amounted to 117,547,855, as 

compared with 11,472 motors of 84,744 H.P. and 88,596,457 units 

in the previous year. The total connected load was 123,180 Kw.,as 

compared with 109,370 Kw.; and the maximum demand on 

December 21st last was 49,185 Kw. : 

The report states that the foundation contract and river work 
of the new Dalmarnock works is now practically completed, and 
that plans and specifications were shortly to be issued for the 
buildings, boiler house, turbine room and switch house, and that 
permission has been obtained for orders being placed for two 
16,000-Kw. turbo-alternators and necessary boilers. It is hoped 
that a third 8,000-Kw. turbine set will be ready for this winter at 
Port Dundas station, bringing up its capacity to 46,600 H.P.; a 
similar sized turbine has been supplied to Pollockshaws Road 

station, making the plant capacity 37,000 kw. The Govan and 
Partick plants represent 4,450 H.P. and 2,650 H.P. respectively. 

Contracts have been entered into for the supply of coal for the 

coming year at practically the same price as in the year just closed. 


The Committee recommends that the one, Se 
energy as from the date of last survey of the financial year 1916-17, 
and until further notice, be :—For private lighting in shops, ware- 
houses, theatres, &c., 5d. and 14d.; domestic lighting, 44d. ; for 
power, 2d. and 1d. per unit, 500,000 units and over, 1}d. for the 
first 250,000 units, and 3d. for the second 250,000 units ; special 
supply, 1d. and 3d. per unit. Heating, other than domestic, 
1}d. per unit ; special rate to domestic consumers, 1d. per unit ; 
where a special meter is to be installed for heating or cooking 
supply, 14d. per unit; the Kw. charge to be increased by 15 per 
cent. plus,a runping charge, which will vary with the price of 
coal. 


Hebden Bridge. — Suppty.—The U.D.C. has 
made an agreement with the Halifax Corporation for the supply of 
electricity in bulk to Hebden Bridge for a period of seven years 
from September 9th. The Corporation is to supply all mains, 
plant, and apparatus, and the Council is to carry out the laying of 
the cable between the Corporation’s existing station and the 
Council's elettricity works. . 


Hove.—Prick IncrEase.—From September the 
charges for current for power will be increased to 2d: per unit on 
the flat rate and by 10 per cent. on the indicator rates of charge. 


Ireland.—The rising cost of illuminants is again drawing 
attention to the advantages of electricity and its cheapness when 
water power can be had on the spot. Few countries are more 
favoured with rivers and streams, and the wonder’ is that such 
power is left untapped in so many places, particularly in the south 
and west, where many towns and villages are built on rivers, &c. 
Another matter for wonder is that there is not more propaganda 
on the advantages of electrical lighting. 


London,— Deprrorp.— The General Purposes Com- 
mittee reports that a letter has been received from the Clerk 
of the L.C.C. referring to the question of the electricity supply of 
London. The County Council now suggests that a further Con- 
ference should be held, and in this connection the Clerk states that 
he presumes that if a Committee exists, this Council would wish to 
be represented at the further Conference by such Committee, and 
not by individuals. Asa matter of fact, the Councils not owning 
electricity undertakings have not appointed a representative 
Committee. 


Maidstone.—YeAar’s Workine.—The report of Mr. 
Hoadley, the borough electrical engineer, on the electricity under- 
taking for the year ended March 31st last, shows that the total 
revenue amounted to £22,736, the total costs to £14,463, and the 
gross profit to £8,273—these figures comparing with £19,771, 
£13,532, and £6,239 respectively in the previous year, while the 
net result after meeting capital charges was a profit of £1,186, as 
against a loss of £256 in 1916. The output sold was 3,236,741 
units, as against 2,753,788 units in 1916; power supply absorbed 
2,435,033 units, an increase of roughly 460,000; while heating and 
cooking supply more than doubled. With this respectable increase 
in the day load (the lighting load fell off at the same time), the 
load factor improved to 29°6 per cent., and the working conditions 
were further improved by the use of a Ljungstrom turbine plant, 
so that the total operating costs fell from 1°075d. to ‘995d. per unit 
(coal cost falling from ‘604d. to ‘589d.). Had not technical difficulties 
with a converter plant interfered with the continuous use of this 
turbine, the savings would have been much greater. The con- 
nected load was 117,780 equivalent 30-watt lamps and the 
maximum load 1,246 Kw. The gross profit amounted to 13°6 per 
cent. on the outstanding capital. : 


Mexico.—Taxes on Execrric Licht anD PowsR.— 
H.M. Chargé des Archives at Mexico City reports that as regards 
certain special stamp taxes imposed on, inter alia, electric light- 
ing, a new arrangement has come into force, whereby the company 
supplying the service is responsible to the Government for a tax at 
the rate of 10 per cent. on the actual consumption, as shown on 
the bill of the consumer. This tax is to-be collected by the com- 
pany. Persons psing not more than three lamps are exempt from 
the tax. No tax will be levied on signs and advertisements, special 
illuminations, charitable institutions and schools, public lighting, 
and federal and municipal buildings. 

A tax on electric power has been fixed at 3 per cent. on the 
amount of the bill of the consumer. Exemptions from this tax are 
Government installations, power sold to other companies which are 
not consumers but who resell and distribute, and power supplied 
for irrigation and agricultural purposes.— Board of Trade Journal. 


Newcastle-under-Lyme.—YxAR’s Workinc.—For the 
year ended March 31st the Corporation electricity department had 
a revenue amounting to £3,435; the working expenditure was 
£1,972, and, after providing for financial charges amounting to 
£1,715, a deficit of £253 resulted. The total units sold were 225,880, 
as against 257,216 in the previous year; the maximum load was 
177 Kw. 


New Zealand—The Christchurch City Council has 
decided, in view of the Public Works Department being unable to 
meet the Council’s increased demands for electricity during the 
next two years, on account of its inability to obtain the necessary 
plant to extend the Lake Coleridge generating station, to install o 
are stand-by plant, at a cost of several thousand pounds. 

Department has been asked to pay ashare of the cost, seeing 
that the outlay is necessitated by its inability to fulfil its contract 
to supply power.— Otago Weekly. 
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Shipley—The U.D.C. has approved the advances in 

_ Wages recommended by the Association of Engineers to the 
engineers in the electricity department. After consideration of a 
letter from the General Labourers’ Union with regard to the wages 


of firers and switchboardmen, the Council agreed to alter the war- 


time Rayment of men employed 60 hours per week. 


Price IncrEeass.—The 
Electricity Co. has asked the T.C. for consent to a further increase in 
the price of current from 6d. to 6}d. per unit for the period of the 
war and 12 months after. The matter has been referred toa Special 
Committee for consideration. 


Venezuela,—An American Consul states that the Mara- 
caibo Electric Light Co., which started operation in 1888, is now 
furnishing electric power during the daytime. The capacity of the 
plant has been increased fourfold during the last two years. 
During the same time the company introduced the United States 
standard three-phase, 60-cycle system, with standard voltages. An 
American is the chief engineer for the plant. In view of the fact 
that electric power is now being furnished during the day, it 

_ appears there will be good opportunity for the sale of electric 
motors for industrial purposes. No large motors will, however, be 
required. Gradually, no doubt, there will be developed a demand 
for electric fans. Opportunities for the sale of electric heating 
and cleaning appliances do not appear favourable at present. 


Wrexham.—Price Increase.—The T.C. has increased 


the charges for current for lighting and heating by another 15 per: 


cent., making a total increase during the war of 25 per cent., and 
for power by 63 per cent., making a total advance of 16% per cent. 


TRAMWAY AND RAILWAY NOTES. 


Birkenhead.—Yrar’s Workina.—The working of the 
Corporation tramways for the year ended March 31st last resulted 
in a total revenue of £80,748, an increase of £7,926 over the 
previous year ; the working expenses amounted to £42,106, leaving 
a gross profit £38,641, and, after making provision for interest, 
sinking fund, and income-tax, &c., of £24,989, the net balance 
remaining is £13,652, an increase of £3,082 on 1916. The balance 
has been allocated as follows :—In aid of rates, £2,820 ; to reserve 
fund, £5,000 ; and to renewals fund, £5,832. The credit to reserve 
fund now stands at £8,192, and to renewals at £34,338. The car- 
mileage was 1,186,186, as against 1,176,951 in the previous year, 
and the passengers numbered 17,950,433, as against 16,676,022 in 
1916. 


Lancashire—TRamway Waces.—The application of 
the Lancashire and Cheshire Tramway Workers for an advance in 
wages was considered at a conference in Manchester on Friday, August 
31st, of the Lancashire and Cheshire Tramway Federation. It was 
decided to refer the question to the Committee on Production. 

The Manchester Corporation and its employés have already 
agreed to a similar reference, and it is understood that a joint 
arbitration will be held for the whole of Lancashire and Cheshire. 


Peru.—The Lima electric railway system is operated by 
the Empresas Electricas Asociadas, a company combining the three 
previous railway companies, which operated cars in Lima, between 
Lima and Chorillos (8 miles), and between Lima and Callao 
(9 miles) ; the old English line between Chorillos and Callao, via 
Lima, is worked for goods traffic. Altogether some 75 miles of 
single track, 135 passenger cars, and six electric locomotives are 
operated.—Electric Railway Journal. 


Kingston-on-Thames,—AccIDENT.—On Saturday moru- 
ing, last week, a car belonging to the London United Tramways Co., 
while descending Kingston Hill, left the track and crossed the 
road, knocking down a tree and the iron standard supporting the 
overhead work. The collision with the standard caused the car 
to swing right round, the top being torn off and the body smashed ; 
the only passenger, a lady, was injured about the head, and the driver 
was also hurt ; the conductress was so seriously injured that she 
was detained at the Kingston Infirmary. 


Preston.— YHAR’s WorkineG.—The revenue account of 
the Corporation Tramways for the past year shows a gross working 
surplus of £21,746, as compared with £20,131 and £17,483 in the 
two preceding years. The traffic receipts have risen from £45,618 in 
1913-14 to £57,683 last year, but working expenses, including 
allowances to employés on war service, show an increase of £6,444 
over the year just quoted, whilst the increase during the past year 
has been £4,827. The power expenses alone are £1,950 greater 
_ than in the previous year. 


Newcastle.—The City Council has approved of air raid 
warnings at flight being given by interrupting the tramway supply 
for a minute, and after resuming supply, finally cutting it off. 
to current will be cut off and a red fiag displayed on 
each car. 

YEAR'’s WORKING.—At a meeting of the Corporation Tramways 
Committeé, the annual financial statement of the undertaking was 
submitted. The total revenue of the tramways for the year ended 
March 31st last was £356,534, an increase on the previous year of 
£31,840; the total working expenses were £208,299, compared 
with £192,648. 


Deducting working expenses, there was a sum available of 
£148,236, compared with £132,046 for the previous year ; interest 
on investments, &c., brought the total available to £154,619, 
which was equivalent to 43 percent. of the gross receipts. Out of 
the last-named sum the following charges had been met :—Allow- 
ances to the dependents of men on service, £15,939 ; special rents, 
£1,541; interest on capital, £26,776; redemption of debt, 
£46,009 ; interest on old horse tramway loans, £1,449 ; making a 
total of £91,716. The balance has been appropriated thus :— 
Income-tax, £15,845 ; contribution in aid of rates, £7,000 ; insur- 
ance (third party) reserve, £2,065; renewals fund, £37,992. 
The sum transferred to the renewals fund was £14,132 larger than 
in the previous year. Owing to the fact that labour and materials 
had been difficult to obtain, the repairs and renewals to the 
permanent way had not been carried on as in former years, conse- 
quently only the sum of £9,562 had been spent during the year, 
being £11,490 less than was spent in 1916. 

Mr, R. Mayne, the chairman, in moving the adoption of the 
report, said it was satisfactory to note, in view of the heavy expen- 
diture which would be required in the future, that there was now 
practically £106,000 in the reserve and renewals fund. The cost 
of renewals for some years to come would be considerably heavier 
than in pre-war times, and it would be advisable to appropriate 
the whole of the present year’s surplus to that purpose. Every 
endeavour would be made to carry on the undertaking without 
having recourse to increasing the fares, and it was to be hoped 
that the traffic returns would be such as to avoid having to make 
any alteration to the existing fares and stages. 


Rawtenstall.—Srrike. —The employés of the Corporation 
tramways ceased work on Sunday and Monday last, owing to a dis- 
pute in regard to the war bonuses paid to women and boys, causing 
considerable inconvenience to local holiday makers. 


Sydney.—City Ramway.—The N.S.W. Cabinet has 
decided to discontinue the work of constructing the city railway ; 
all work is to be immediately closed down, except such as is neces- 
sary to remove the obstruction in Macquaree Street. In making 
this announcement, Mr. Fuller stated that whatever loan money 
might be‘available in the near future for the Railway Department 
would be devoted to the construction of rolling stock necessary 
duplications, and to carrying to completion such lines of a revenue- 
producing nature as had already been started.—Sydney Daily 
Telegraph. 

According to the Sydney Morning Herald, in the first year of 
the war practically seven millions was expended on the project, in 
the second year over eight millions, and in the third, which ended 
on June 30th last, about seven millions. 


Wolverhampton.—The temporary suspension from time 
to time of the Corporation tramways was explained by Mr. 8. T. 
Allen, the borough electrical engineer, as. due to increased demand 
for electricity on the part of'the factories in the town and delay in 
obtaining the use of new plant which has been ordered and has not 
yet been completed. It is hoped, with economy on the part of the 
consumers, to keep the supply going until the first of the new 
generating sets now being completed is running. 


TELEGRAPH AND TELEPHONE NOTES. 


Italy.—A powerful wireless station is being erected with 
all speed at the instance of the Ministry of Marine in a spot in 
central Italy unnamed. The station, says /’ Hlettrvtecnica, will be 
built and equipped on a new system, radically different from those 
constructed hitherto by the larger European wireless installation 
companies. The latest types of American transmitting and 
receiving apparatus will be installed, under the special super- 
vision of the Minister of Marine. The opening of the station 
is expected to take place shortly, thus constituting a record for 
speed of construction. 


Damage to Insulators—At Blackburn County Police 
Court, on August 30th, three youths were summoned for unlaw- 
fully and maliciously breaking an insulator on a telegraph pole at 
Mellor. Cornelius Coward, of Preston, Inspector of Telegraphs, 
stated that in his area, which covered a radius of 18 miles from 
Preston, there had been considerable damage this year. No fewer 
than 3,000 insulators had been broken, representing about £520. 
On the road in question, which carried nothing but trunk wires, 
which were used for important war work, 178 insulators had been 
broken, representing over £31. Defendants, who denied the 
offence, were each fined 10s., and ordered to pay 4s. 6d. each 
expenses. a 

Denmark.—U.S. Consul-General Winslow reports that 
the total earnings of the State telegraph and telephone systems in 
1916 were about $1,800,000, the telegraphs accounting for $1,175,000. 
Maintenance, salaries, &c., totalled $1,170,000, leaving a net profit 
to the State of about 18 per cent. on the capital invested. 


Norwegian Wireless Station.—A wireless station is in 
course of erection, with a view to opening communication with 
America. The station, which is near Stavanger, will have its 
receiving station at Nerbo. The contractors are pledged to hand 
it over for working within the current year.—Den Tekniske 
Forenings Tidskrift. 
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.—The postal and telegraph services have been 
setatounstly deranged by a strike of officials. The Government. 
has decreed that the entire staff of the departments is incorporated 
in the army, and that absentees will be treated as deserters, and 
the situation is now normal. 


Spain. — By a Royal Decree, bearing date June 8th, 
all private existing and projected wireless stations transmftting 
and receiving, or receiving only,’ for whatever purpose used, 
are made subject ‘to Government inspection. The inspection 
will be carried out by officials of the Telegraph Department, and 
its objects are to watch over public interests and order, to safe- 
guard the State wireless system, and the fulfilment of the stipulations 
regarding material and the terms of concessions. Breaches of the 
regulations will be followed, in minor cases, by fines, or, in the 
graver cases, by the confiscation of the concession and plant and a 
heavy fine. —La Energia Electriva. 


Sweden.—A Commission has been appointed to arrange 
for the erection of a wireless station at Karlsberg, which is to 
communicate with other international systems. 


Telephone Directory.—Owing to the scarcity of paper 
and labour, it has been decided to defer the next issue of the 
Telephone Directory for three months, until Jaguary, 1918, and to 
publish two subsequent issues at nine-month intervals, in October, 
1918, and July, 1919. f 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia.— 10th. Department 
of the Navy. Pumping plant and equipment for the Commonwealth 
Naval Dockyard, Cockatoo Island, Sydney. Specificafions. from 
the Director of Navy Contracts, Melbourne. 


Dublin.—September 11th. Electricity Supply Committee. 
Twelve months’ supply of cables. troughing, bends, section’ pillars, 
service boxes, kc. See “ Official Notices ” August 3st. 


London, — Bermonpsey.—Sept.. 7th. B.C. 500-Kw. 
rotary converter. See “ Official Notices” August 3rd. 


Manchester.—September 17th. B. of G. Installation 


of a telephone system at the offices, All Saints. Particulars from 
Mr. J. Macdonald, Clerk. . 


Spain.— The municipal authorities of. Castrillo. de 
Villavego (Province of Palencia) have lately invited tenders for the 
concession for the electric lighting of the town during a period of 
six years. 


Stockton-on-Tees. — September 10th. District Fund 
Gas and Electricity Committees. Stores, &c., for six months. See 
“ Official Notices” August 31st. 


CLOSED. 


Cootehill (Co. Cavan),—Urban Council. Generator (35 
lights), £40 : Mr. Robert Coyle. 


“Manchester.—Electricity Committee. Accepted tenders : 


Superheater tubes, &c.—Babcock & Ltd, 
Lea recorders.—Lea Recorder Co., 


Salford.—T.C. Accepted tenders :-— 


Edison’s Electric Aceumulators, Ltd.—Two-ton electric vehicle with ‘auto- 
matic tipping body, £1,123. 
= Glover & Co.—Low-tension, paper-insulated, lead-covered cable, 


£177. 
British Westinghouse Co,—One 300-kw. rotary converter set, £1,585 ; 
switchgear, £551. 
Ltd.—One 250-«.v.a., three-phase, oil-cooled power transformer, 


FORTHCOMING EVENTS. 


Birmingham and District Electric Club,—Saturday, igtiiidiee 8th. At 
7p.m. At the Swan Hotel, New Street. Paper on “The Manufacture of 
Commutators for Electrical Machinery,” by Mr. A. F. Green. 


Technical and Engineering Association.—Saturday, 
8th. At7p.m. At the Royal Technical Institute, Peel sm 9 per on 
* Transmission of Power by Chains,” by Mr. H, T. Hildage 


Theft.—On a charge.of stealing a quantity of electrical 
appliances, fittings, and tools, valued at £100, Jesse Taylor (17), 
electrical test ‘assistant, employed by the Chloride Electrical 
Storage Co., Clifton Junction, was bound: over at the Manchester 
Police Court on Friday last. 


\ 


UNOTES, 


Legal. —PRice », Hoox.—In the City of Lowden’ Court; 
on Tuesday, before his Honour Judge Atherley-Jones, K.C., a claim 


‘was made' by Mr. Charles E. Price, accountant’s clerk, Mr. 


Charles Hook, trading as the Times Electric Co., Ltd., electrical 
manufacturers, Godliman Street, E.C., to recover ‘the sum of £32 
for balance of salary and for services a3 4 book-keeper and pete 
of thé company, as Well as a claim for a bonus. Mr. Griffi 


‘appeared for the plaintiff, and Mr. Valetta for the deféndants, 


Mr. Griffiths daid that the defendant was thé owner of a 6né ian 
company. There was nobody in ‘it except the defendant-and) his 
wife. _ Mr. Valetta said that the plaintiff had no business to have 
sued the defendant. It was the Times Electric Co,, Ltd., , whieh 
employed the plaintiff, and not Mr. Hook. 

The plaintiff, in his evidence, stated that he had tia in the 
employment of.the defendant for.five or six years.as book-keeper? 
Then Mr. Hook turned his business into a limited company. 
He was paid £3 monthly as book-keeper, having other employment 
elsewhere, and retained the position of book-keeper until August, — 
1916, when one of the two directors was called up for military 
service. The other director had been secretary, and witness took 
the.post of secretary at £1 a week, in addition to his remuneration 
as book-keeper. There was now, £32 due to him as the balance. for 
the service which he had rendered. It was distinctly agreed that 
he was to be paid a bonus at the ‘end of each finaticial year as 
might be decided by thé directors, but the figure was not to be 
fixed until it had been seen what the profits were. The compxiny 
made.a very large profit this year, but- last year theré was a 108s. 
He was not claiming for a floating bonus, but only for the mini- 
mum bonus which was agreed betw eenthem. In cross-examination, 
witness said Mr. Hook held"998 shares out of 1,000 which had 
been issued. He certainly had no intention of making Mr. Hook 
personally liable, except that. Mr, Hook was the com com 

Mr. Valetta urged that the action ‘could nat su galack the 
defendant personally, and the company was not before the Court. 
The company had sued the plaintiff in another action to be heard 
in a fortnight’s time for the return of books belonging t6 the com- 
pany and £5 lent to the plaintiff. Judge Atherley-Jones#uggested 
that the proper thing to do was to amend the sammons by adding 
the company. “Mr. Valetta objeeted to that, and said there-was no 


justification whatever for the present action. Judge Atherley- - 


Jones, K.C., was afraid plaintiff: gould not proceed, but he thought 
the defendants had misled the plaintiff in applying for particulars, 
and'so treating the action as properly brought against Mr. Hook. 
There must be judgment. for the defendant, but without costs, 
which he thought he was justified ia doing, a regard to the 
course pursued by the defendants. ~ «, 


Gas Topics.—The Times recently drew attention to the 
drastie German restrictions on gas consumption. All over Germany 
this reduction was to equal 10 per cént. of the monthly consump- 
tion ‘a-year ago, but in Berlin new orders have been issued which, it 
is estimated, will reduce ordinary domestic’ gas ‘consumption ‘by 
a half. In view of the coming’ winter, this restriction, ether 
with the reduction in codl heating, has raised a strong public pro- 
test. 

The Taunton Gas Co. attributes to the lighting restrictions and 
the Summer Time Act ‘a decrease in consumption ‘of’ five mitlion 
cubic feet during the year. 

“At one of the Sheffield gas works an explosion recently occurred, 
in which 20 persons were injured. The explosion originated in a 
meter house where repairs were being made and set fire to a gas- 
holder, which was burnt out, while a second holdér was wrecked 
by flying fragments. 


Educational Notes.—Hackwey Ixstrrure (h: © 
The new session opens on September 17th; with evening lecturé‘and 
laboratory courses in electrical engineering: Subjects, 
electrical measurements, dynamos and. motors. An cenevanenemt 
appears in our advertisement pages to-day, 

UNIVERSITY COLLEGE, UONDON. —The programme for the new 
session in the Faculty of Engineering has been issued, giving 
of the courses of scholarships, fees, ke, Prof, 
J. A. Fleming is head of the Department.of Electrical Engineering, 


Appointments: Vacant. Overhead lineman (40s. +), 
for the Colne Corporation Light Railways ; electrical fitter, for the 
South Lancashire Tramways Co.; junior assistant to'shift engi- 
neer (£91), for the Worcester Oorporation electricity works; elee- 
trical staff for the ordnance depéte, aerodromes, and military camps 
in the Southern Command ; draughtsman, for the Borough of 
Hornsey electricity works ; two engineers to'take charge of ‘shifts 
(65s.), for the City of Hereford electricity works. See our alive 
tisement pages to-day. - 


’Profit-Sharing. Th the September. number. of the 
Financial Review of Reviews, Mr. J..B. C, Kershaw has an article 
on “ The Promotion of Industrial Efficiency?" in which he dis- 

the. question ‘of profit-sharing as a means of bettering the 
position of the workers and increasing productivity. He expres#es 
the opinion, which has frequently beén stated by ourselves, that the 
amount of the bonus requires to be substantial in order to bé of 
any practical help in satisfying demands. onus of 5°5 pet cent. 
on wages can have little effect in raising the worker's efficiexic¥ ‘or 
increasing his -devotion to: his: employer's: A-German 
firm found nothing under 10 perscent. to be of any value} the 
Lever maximum is 20rper cent.,bat the‘author is‘of-opinion that 
30 per cent. or or 40 per cent. on standard wages would, ih many 
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es, be justified by the results..He discpsses the investment. of 

bonus, and, briefly, the subject of welfare.work. Profit-sharing 

is more easily applicable and more readily, accepted. as part of a 

cheme.of industrial partnership in which the general. welfare of 
the’workers is also reasonably and fairly proyided for., . , 


“Institution Lecture Notes.—The - Institute of 
Metals.— The annual aitumn meeting Will be held, on Wednésday, 
September 19th, at Burlington House, Piccadilly. At thé opening 
session (4 p.m. to 6.30 p.m.) the folldwing cOmmunitations will be 

Bxperiments on the Fatigue of Brasses.”” “By B. Parkér Haigh, D.Sc. 
“* Hardness and Hardéning.”’’ By Prof. T. Tarner, M.Sc. 
_ The Bffects.of Heat-at Varions Temperatures on the Rate of Softening 
f Cold-rolied Aluminiam. Sheet.’’...By. Prof. .H,..C,, H.,. Carpenter, 
-A., Ph.D., and L, Taverner. 
Note. on A Comparison Sereen for Brass."* By O. W. Ellis, M.Sc. 


At the evening session (from 8 p,m. 10 p.m,) the proceedings will 
“ Further Notes on a High-temperature Thermostat."’ By J. L. Haughton 
“s ‘Methods of a New System of Gas Firing.” By A. C. 


on 
“Fuel Economy Possibilities in Brass-melting Furnaces.” By L. C. 


, 

“The Effect of Great. Hydrostatic. Pressure on the Physical Properties of 
Metals.’’. Professor Zay Jefferies, B.Sc. 

Note on “The Use of Chromic Acid and Hydrogen Peroxide as an Etching 
Agent.” By 8. W. Miller. 


In connection with Mr. Ionides’s paper, a demonstration of a new 


~— of furnace heating will be given, and it, is expected that 
this paper will give rise to an animated discussion on metal 
melting. . 

Invitations to be present at the meeting can be obtained by non- 
members of the Institute of Metals on application being made to 
Mr. G, Shaw Scott, M.Sc., secretary and editor, 36, Victoria Street, 
8.W. 1, from whom also particulars of the forthcoming ballot for 
the election of new members can be obtained... So great is the 
present interest in . metallurgical matters, that the membership of 
the Institute has increased, we are informed, since January Ist last 
by over 30 per cent. 

Junior Institution of Engineers.—This Institution has insti- 
tuted .a ‘Cadet Associate Membership,” whereby engineering 
pupils in works or college (day or evening students) may be regis- 
tered for a. nominal yearly fee.of 5s. It is open. to youths of 15 years 
and over who are still pndergoing training, and who, as certified 
by a principal of,a technical college or head.of department of an engi- 
neering works, are making satisfactory progress in the development 
of their abilities.as engineer pupils. .The-. registration as a, Cadet 
Associate Member of the J.LE. is for one year only, and renewals 
can only be accepted. when satisfactory progress and development 
is. vouched for by a responsible authority. under .whom. the. appli- 
cant, is. serving... Institution undertakes certain duties. in 
regard to these Cadets, which are set forth in a pamphlet which 
may. be. abtai upon application to. the Secretary, Junior Insti- 
tution of Engineers, 39, Victoria Street, Westminster, 8.W.1. . The 
project is commendable, and will,.doubtless, meet. with the success 
it. deserves, There is little doubt that much valuable personnel is 
now wasted: for the lack of a wider organisation such as the Juniors 
can furnish, and the constitution of,the Council is such that the 
new. scheme will be. pushed with vigour and enthusiasm in the 
interests of the profession and of patriotism. .Many youths feel 
that they wish to become engineers, but drift into other professions 
where they are round pegs in square holes, simply because there is 
no one. from whom they can claim assistance and advice in the 
furtherance of their desires. | Many -apprentices, too, remain 
unacquainted till too late with openings which might lead to 
their adyancement in public or. private services either at home or 

Managers.of engineering shops. throughout the country 
are frequently in need of youths possessing certain elementary 
qualifications which. local: conditions, cannot provide, Technical 
instructors, too, desire to become acquainted with openings in 
works, so that their,pupils may gain a good start in life, and not 
be entirely dependent. upon the blind. god “chance,” which has 
detrimentally. affected the careers of numerous promising youths. 


For Government Purposes.—A. Scottish correspondent 
writes :—" Recently five houses in Buckingham Terrace, Edin- 
burgh, were leased for a department of the National Insurance 
Commission, and, alterations, including substitution. of electric 
light fittings for gas, were carried out. Then in.a short time. the 
premises were vacated, and had to be put back to their original 
condition and the electric light fittings removed, at a cost of 
£3,000. Now, it is stated, the premises have been once more 
requisitioned for Government purposes, but it is explained that a 
strieter economy will now be observed.” 


Royal Mint Report.—The production of Imperial coins, 
‘Y¥izi#203 millions, for the year 1915, exceeded by 16 millions that of 
‘aliyyprevious year, and precluded any but a comparatively small 

(3 million pieces) being undertaken for Colonial use. Of 
the mperial coinage 22 million pieces were gold, 105 million silver. 
and'76 qiitlion bronze. The Deputy Master, Sir Thomas. Elliott, 
states. that the silver igsues were more.than double that of any 
previous year, and were due to large demands consequent on the 
withdrawal of gold coin from active circulation. The profit on the 
year’s working-was'£4,710,000: During the yeat, Sir Edward Rigg, 
Superintendent-of the Operative Department, reports that 2,130 
tons-of ‘metal “were converted. into coinage bars,'this figure being 
approximately double.the average ofthe previous 10) years. ..In the 
machinery "branch the. staff ‘was considerably. mimented and 
engaged kpépial” work’ underfakén ‘by the“Mint. To meet the 
generally increased demands,a 200-KW.Siemens-Belliss generating 


Uniform. 


set. was installed, and the main switchboard extended. and 
re-arranged. The monthly output of the Mint generators averaged 
42.269 units, an increase of 2,000 on the figure for 1914. The 
number of motors in use rose from. 106 to 125, their gross H.P. 
being now. 974. The extended use of high-power. incandescent 
lamps has raised the total of such from 8 to 22, and the number of 
aré and flame lamps has been correspondingly reduced. Incandescent 
lamps in the official premises show an increase of 32, their total 
béing 1,330, and those in the private residences number 135. In the 
Inland Revenue Department, 1 copper, 88 nickel, and 55 steel- 
faced electros were grown in connection with the preparation of 
adhesive, postcard and embossed plates and dies for postage and 
other stamps. 

The Assayer of the Ottawa Branch Mint, Mr. R. Pearson, refers 
to experiments made with a view to the increase of the amount of 
gold electrolytically refined in a given time. Sufficient data were 
obtained to show that a current density of 7,250 amperes per sq. 
metre could be used, and a combination, at Ottawa, of the Miller's 
chlorination process and the electrolytic deposition of gold has 
been adopted with satisfactory results. Rough gold deposits 
-which are reasonably “clean” (approximately 75 per cent. gold, 
20 per cent. silver, and 5 per cent. base) may be raised to 
980°0—990'0 fineness, cast into anodes, and the refining finished by 
the electrolytic process in 48 hours, all platinum and such metals 
being recovered from the electrolyte. The slimes are practically 
eliminated, the electrolyte does not become “ foul,” and need not 
be renewed for very long periods. 


Volunteer Notes.—County or Lonpon VoLUNTEER 
ENGINEERS (FIELD CoMPANIES).—Tieadquarters, Balderton Street, 
Oxford Street, W. 1. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 
‘ er for the Week,—Second Lieut. P. Bowden. 

‘onday, September 10th.—Technica! instruction (searchlight) for No. 3 Com- 
ny, Right Half Company, at Regency Street. Drill, No. 3 Company, Left 
alf Company. Signalling Class, 6.30. Recruits’ Drill, 6.30. : 
Tuesday, September 11th.—Physical drill and bayonet fighting, 

Wednesday, ng rey! 12th.—Drill and elementary bridge construction for 
No, 1 Company, Right 


Half po 
Thursday, September 13th.—Dril) and eleméntary bridge construction for No. 2 


Company, Right Half Company. Signalling Class, 6.30. Ambulance Class, 

Friday, tember 14th.—Technical instruction (searchlight) for No. 8 Com- 
pany Left Half Company, at Regency Street. Drill, No. 3 Company, Right 

alf Company. Recruits’ Drill, 6.30. 

Saturday, September 15th.—Commandant’s Parade for route march and drill. 
Parade, Golder’s Green Station, 2.45 p.m. Uniform. A and B men are 
— that one route march per month is.compulsory. Recruits’ 

Uniform.—A and B men are warned to attend Headquarters on Tuésday, 
September llth, to be measured by the regimental tailor for the Service 


(By order) Mactrop 


Power Sources of American Electric Railways.—A 
recent issue of the Electric Railway Jvurnal contained a table 
showing that of 1,108 electric street railways and interurban lines, 
54°3 per cent. generated their own power and the remainder 
purchased it, also that 70°6 per cent. of the cars are operated on 
generated power and 29°4 per cent. on purchased power. Many of 
the companies have power and lighting businesses in addition. 

A further table giving a similar elassification of railroads 
operating electrical divisions is as follows :— 

Pur- Gener- 
chase ate Motor Loco- 


Name and division. power, power. cars. niotives. Miles, 


Balto. and Ohio Belt Division P 9 84 
Boston and Maine, in New 

Hampshire ... — G 37 30°72 
Boston and Maine, in Mass. ... P — 5 22 
Bush Terminal R.R. ... ae — 2 3 6 
Chicago, Milwaukee, & St. Paul P 44 +4406 
Erie R.R., Rochester Division P — 8 “= 40 
Grand Trunk, St. Clair Tunnel — G —_— 6 12 
Great Northern Railway, Cas- 

cade Tunnel ... _— 4 10 

— 591 217°2 


N.Y., N.H., and H., all elec- 


ate 
Long I. R.R. Electric Division P 
trified divisions 


44* 
N.Y.C..and H.R. Elec. Div.... — G 68 254°6 
Norfolk Southern R.R. Va. 19* 
Beach Division G { 1. 47 
17 
Norfolk and Western Railway — G 12 — 888 
Penn: R.R., Paoli Division ... P 93 96°6 
Penn. Tunnel and TerminalCo. —* G 68 66 95°5 
West Jersey and Seashore R.R. — G 109 — 1503 
* Trailers. 


A Tramway Conundrum.—<A driver writes to us that . 


he recently had occasion to use the electric brake (on a car fitted 
with a B.T.H. controller), and when on the third brake notch, the 
circuit-breaker tripped out and at the same time the car started 
again, as if Working dn the power notch, though the handle was 
still on the third brake notch. This was repeated several times, 
and our correspondent (who does not say what type of brake he 
was using) is anxious to obtain some explanation of the matter. 


Prohibited Exports.—The Supplement to the Board of 
Trade Journal of September 6th contains complete lists of articles 
which, according to the latest information received by the Board 
of Trade, are prohibited to be exported from Norway, Portugal, 
Russia, Spain, Sweden and Switzerland. The Supplement also 
contains a reprint of the United Kingdom Contraband List in its 
present form. é 
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Improved Motor Ambulances.—Two new types of motor 
ambulance specially designed to carry serious cases have been 
designed by the Motor Ambulance Department of the Joint War 
Committee of the British Red Cross Society. 

One of the new vehicles is a single-bed ambulance. The body is 
light and airy with folding rear doors, and an electric radiant 
heater is used to maintain the necessary temperature. 

The other vehicle is a special two-bed ambulance, built with 
duplex panels, between which is an insulating material. Heating 
is provided by electric footwarmers, the current for which is sup- 
plied by the regular lighting system on the car, and by pipes 
through which the whole of the exhaust of the engine can be 

The car is scientifically ventilated and is lit by electricity. 
— Times, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession ail industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials—Mkr. THos. 
Copp, permanent way foreman for the Peterborough Electric 
Traction Co., has been appointed permanent way inspector of the 
Cape Town Electric Tramways. 


General.—Mr. R. Cou.ins, who is at present on the 
Belfast staff of the Edison Swan Electric Co., Ltd., has beén 
appointed engineer and manager of the Galway Electric Supply 
Co., in succession to Mr. I. E. Rayner, who is taking up an appoint- 
ment in England. 


LorpD RHONDDA has appointed Mr. JoHN WARDLE, commercial 


‘ manager of the Metropolitan Railway, to control the cold air 
storage and inland transport of food. 

Lieut. Jos. MARTIN, Northumberland Fusiliers, has been pro- 
moted to a Captaincy. When the war broke out he was an 
electrician at Newburn Steel Works, and enlisted as a private in 
the Fighting Fifth. 

The Times states that the President of the Board of Trade has 
granted to Sir E. WYLDBORE SMITH, Director of the Commission 
Internationale de Ravitaillement, the rank of an Assistant Secre- 
tary to the Board of Trade so long as he holds his present 
appointment. 

COUNCILLOR, PETER HiGson has been elected chairman of the 
Bolton Tramways Committee, in succession to the late Alderman 
Miles. CouNcILLoR J. R. Horrocks has been appointed vice- 
chairman. 


Roll of Honour.—Cartrars WiLLIAM Grecory Terry, 
Lancashire Fusiliers, died of wounds in France on Augtst 27th. 
He was educated at Shrewsbury School, and afterwards served his 
apprenticeship with Messrs. Browett, Lindley & Co., Ltd., Patri- 
croft, going through the whole of the departments and completing 
his course in the drawing office. He afterwards joined the staff 
of the Salford Corporation electricity works, but after a few years 
he re-joined Messrs. Browett, Lindley & Co., Ltd., being appointed 
to their staff as outside representative of their Northern Section. 
Captain Terry was well known in engineering and colliery circles, 
and his genial manner won him many friends and respect every- 
where. 

PRIVATE C. PoLuitt, Manchester Regiment, who has died in 
hospital, aged 47, was formerly employed by Messrs. Charles 
Macintosh & Co., Ltd., Manchester. 


Private J. Kinsey, of the K.O. Royal Lancaster Regiment, | 


who has been killed in action, was employed at the Blackpool 
Corporation electricity works. 

CorPORAL W. SAVAGE, Lancashire Fusiliers, killed in action, 
was employed by Messrs. Chas. Macintosh & Co., Ltd., of Man- 
chester. 

SeconD FREDERICK Victor CLAREMONT, R.G.A., late 
shift engineer at Islington electricity works, was killed in France 
on 14th ult.; GuNNER G. Parker, R.F.A., who was previously 
employed at the same works as a boiler-house hand, was killed in 
action on July 14th. ' 

PRIVATE F.-WAYWELL, Lancashire Fusiliers, killed in action, 
was employed by Messrs. CHarles Macintosh & Co., Ltd., electric 
wire and cable manufacturers, Manchester, 

CorporRAL G. Luck, Manchester Regiment, killed in action, 
was employed by the British Westinghouse Co., Ltd., Trafford 
Park. 


Gunner R. W. AERSTALL, R.F.A., who is in hospital at 
Boulogne, after gassing, was employed by Messrs. Bottomley and 
Frampton, electrical engineers, Blackpool. 

LANCE-CORPORAL R. Rutty,N. Staffs. Regiment, whose death in 
action is reported, was before the war engaged ad Siemens Bros. 
Dynamo Works at Stafford. 

PRIVATE H. THORP, 23rd French Mortar Battery, who has died 
of wounds, enlisted whilst second in charge of the dispatch depart- 
ment of the Ediswan Works, Ponder’s End, where he was engaged 
for 25 years. 

STAFF-SERGEANT A. HARDCASTLE, R.F.A., who was an elec- 
trician with Mr. T. Durrant, of Sheffield, has died in India from 
sunstroke. 


PrIyATE S. WALTON, Royal Scots Fusiliers, who teat died of: 


wounds, was an employé of Taylor, Tunnicliffe & Co., Hanley. 


PrIvaTE WM. ToopGoop, Gloucestershire Regiment, who has 
died in hospital at Bristol], was for three years on the staff at the 
Bath E.L. Works. In October, 1914, he-was taken prisoner of war 


. by the Germans, and some time ago he was ep See 


great hardship. 

RIFLEMAN F. Gaieraex Rifle Brigade, who has fallen in action, 
was engaged at the Southwark Electricity Works. 

PRIVATE E. WALLIS, Queen’s Royal West Surrey Regiment, who 
was with Crompton & Co., Ltd.; Chelmsford, has been killed in 
action. 

RIFLEMAN A‘ FRICKER, London Irish Rifles, who has fallen in 
action, was with the Telegraph Construction and Maintenance Co. 

Lrevr. L. A. WALKER, Army Service Corps, whose death at the 
Front is announced, was resident engineer at Southgate for the 
Metropolitan Electric Power Co., Ltd. He had been recommended 
for the a, Cross. 

Private W. Buckuey, Royal Welsh Fusiliers, who has been 
killed in action, was on the staff at the generating station of 
the Leeds Tramways Department. 

SapPER T. GRANTHAM, of Blackpool, who is in hospital wounded 
for the fifth time, was an electrician at Blackpool Tower. 

Seconp Lieut. E. B. GREENHOUSE, of Bishops Castle} who has 
been killed in action, was an engineer and electrician. 

PrivaTE J. H. Outver, R.E., whe has been wounded, was 
apprenticed with Messrs. Lockart & McNab, electrical engineers, 
Upper Craigs. 

PrIvaTE R. C. E. KERR, an employé of the Glasgow Corporation 
Electricity Department, has died from wounds, aged 35. 

Corporal H. E. F. Gouen, R.G.A., employed at the electricity 
werks, Chester Street, Birmingham, has been killed in action. 

PRIVATE 'T. Moopy, an electrical engineer, of Knaresborough, 
was-killed in action on August 10th. 

CoRPORAL WILLIAM DUDLEY, Manchester Regiment, formerly 
reported wounded and missing, and now presumed to have been 
killed, was employed by the Record Electrical Co., of Manchester. 


Obituary—Mr. Waiter Davenport.—We regret to 
note that there passed away at Egham, on August 28th, at the age 
of 73 years, Mr. Walter Davenport, who will be remembered by 
many in the electrical trade as the first secretary of the National. 
Electrical Manufacturers’ Association. Mr. Davenport, whom we 
always found a most genial and approachable man, was experienced 
in trade association matters by reason of his secretaryship of the 
Mineral Water and Vinegar Breweries’ Association, and his experi- 
ence proved very useful to the electrical industry when it was at 
the beginning of its organising efforts which preceded the larger 
operations of the B.E.A.M.A. Later he was, by virtue of his office 
in the N.E.M.A., prominently identified with electrical exhibitions 
held at Olympia and Manchester, and with the Electrical Trades 
Benevolent Institution. , In recent years he had not been associated 
with electrical affairs. 

‘Mr. J. G. Lorrarn.—The Times “Deaths” column contains a 
notice of the death of Mr. James Grieve Lorrain, patent agent, of 
9, John Street, Adelphi, W.C., which occurred at East Wittering 
suddenly on August 23rd. In the.earlier years of his career he 
was closely connected with telephone developments in different 
parts of the British Isles. For considerably more than 30 years he 
had practised in London es a consulting engineer for electric 
lighting and telephone work, but more particularly as a patent 
agent. Mr. Lorrain was a member of the Institution of Electrical 
Engineers, a member of the Institution of Mechanical Engineers, 
and a Fellow of the Chartered Institute of Patent Agents. He 
was also a member of the Council of the Dynamicables. The 
deceased gentleman was well known in the electrical world, and 
his unassuming and kindly presence will be much missed in elec- 
trical and certain other Masonic circles in London, in which he was 
a prominent figure. 

ALDERMAN GEORGE SALTER.—On August 3lst there pares 
away suddenly, at the age of 61, at Stourbridge, Mr. rge 
Salter, chairman of George Salter & Co., Ltd., steam gauge and 
spring makers, West Bromwich. 

The death has taken place, at the age of 63 years, at Walton-on- 
the-Naze, of Mr. ARCHIBALD WHITE, for many years chief engi- 
neer of the Buccaneer, owned by the India-Rubber, Gutta-Percha, 
and Telegraph Works Co., Ltd., Silvertown. He joined the com- 
pany in 1898. Mr. White had never recovered from privations 
caused through being shipwrecked off the coast of Madagascar, 
about three years ago. 


5? 


Clements, Jeakes & Ce., Ltd. “sah 312). —Private com-. 


pany. Registered August 25th. Capital, 000 in 3,000 5 per cent. cum, 
pref. shares of £5 each and 10,000 ord. shares of £1 each. To take-dver, 
the business carried on at 51, Great Russell Street, W.C., and at Macklin 
Street, Drury Lane, W.C., as Clements, Jeakes & Co., and to carry on the 
business of domestic, electrical, and general engineers, electricians, iron and 
brass founders, &c. The subscribers are : J. H. Clements, The Cottage, 
re Road, Watford, engineer; G. B. Clements, 26, Regent are, 

W.c.1, ineer. The first directors are: J. H. Clements and B. 
Clements, Registered office: 51, Great Russell Street, .W.C. 


Watercraft Detachable Power Installations, Ltd. 
(148,345).—Private compan Registered August 29th. Capital, £20,000 in 
£1 shares (12,500 pref.). Builders of and dealers in engines and power 
plant for propulsion of watercraft of all kinds, electrical and general 
engineers, &c The subscribers (each with one a4 are: T. F, de Saulles, 
25, Houghton Road, Birchfield,’ Birmingham, coal factor’s manager ; F. W. 
Heafield, 18, Frances Road, Hand , Birmingham, coal factor’s cashier. 


The first directors are: E. W. Reid, H. ins, and A, E. Hooke. Soli- 
citors: Shakespeare & Vernons, 83, Chaos , Birmingham. , 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lancashire Electrical Engineering Co., Ltd.—Memoran- 

dum of satisfaction in full on July 27th, + of charge dated March 20th, 

aes fae the sums owing on company’s account with Union Bank of 
anchester. 


A. J. Wakelin, Ltd.—Memorandum of satisfaction in full 
on August 29th, 1917, of debentures dated May 22nd, 1914, and July 3lst, 
1916, securing £500, has been filed. 


British Thomson-Houston Co., Ltd. (47,982).—Capital, 
£800,000 in £210 shares (40,000 ord. and 40,000 pref.). Return dated August 
13th, 1917. All shares taken up. £725,310 paid; £74,690 considered .as paid. 
Mortgages and charges: £173,495. 


Burt, Escaré & Denelle, Ltd.—Capital, £40,000 in 25,000 
ord, and 15,000 pref. shares of £21 each. Return dated May 8th, 1917. 19,332 
ord, and 10,400 pref. shares taken up. £29,732 paid. Mortgages and 
charges: £7,500, 

Bray, Markham & Reiss, Ltd. (74,871).—Capital, 


£20,000 in £1 shares. Return dated July 23rd, 1917. 9,650 shares taken up. 
£8,830 paid; 2800 considered as paid. Mortgages and charges: Nil. 


Anchor Cable Co., Ltd. (69,073).—Capital, £250,000 in 
£10 shares. Return dated June 14th, 1917. 6,500 shares taken up. £61,000 
paid; £4,000 considered as paid. Mortgages and charges: 250,000. 


United Electric Tramways of Monte Video, Ltd. (80,456). 
—Cuapital, 21,000,000 in 100,000 pref. and 100,000 ord. shares of £5 each. 
Return dated July 9th, 1917. All shares taken up. £295,105 paid on 26,221 
pref. and 32,800 ord.; £704,895 considered as paid on 73,779 pref. and 67,200 
ord, Mortgages and charges: £971,547. 


United River Plate Telephone Co., Ltd. (23,654).— 
Capital, 22,000,000 in £5 shares (324,000 ord., 40,000 pref., and 36,000 un- 
issued). Return dated June 26th. 324,000 ord. and 40,000 pref. shares taken 
up. £1,740,000 ‘paid on 308,000 ord. and 40,000 pref.; £80,000 considered. as. 
paid on 16,000 ord. Mortgages and charges: 000. 


Western Electric Co., Ltd.—Capital, £500,000 in £5 
shares. Return dated May 29th, 1917. 68,805 shares taken up. £25 paid; 
£344,000 considered as paid. Mortgages and charges: Nil. 

Walter’s Electrical Manufacturing Co., Ltd. (94,300).— 
Capital, 213,000 in 21 shares. Return dated July 18th, 1917. 11,250 shares 
taken up, £1,250 paid; £10,000 considered as paid. Mortgages and charges: 
Nil. 

Westinghouse Metal Filament Lamp Co., Ltd. (89,948). 
—Capital, 0,000 in #1 shares. Return dated May 10th (filed July 4th), 
1917. All shares taken up. £7 paid; £9,993 considered as paid. Mortgages 
and charges: Nil. 


CITY NOTES, 


Ar the half-yearly meeting, held at New- 
Tyneside castle-on-Tyne on August 28th, Mr. G: E. 
Tramways and . HENDERSON presided in the absence of Dr. 
Tramroads Co, J. T. Merz, the chairman, through ill- 
health. He said that the traffic receipts 
had increased by £5,538, compared with the corresponding 
period of last. year, and, as might be expected, the costs also 
had inereased. The amount available for allocation, after 
paying interest on mortgages, &c., showed an increase of 
£3,400. The. directors proposed to pay a dividend at the 
rate of 4 per cent., compared with 12 per cent. for the 
corresponding half of 1916. They were also increasing the 
amount placed to reserve and special reserve by £1,061, and 
the carry forward they had increased by £774: The direc- 
tors considered the present times abnormal, and any increased 
receipts which might be due to increased railway fares and 
1educed railway facilities should be also regarded as abnormal, 
and not as part of the ordinary progress of the company. 
They, therefore, thought it better to place a larger sum to 
the reserve. fund. That latter account, with the additions 
made in the report, would now stand at £27,412, and their 
investments and loans at £26,134. The traffic receipts were 
continuing to increase, and for the seven weeks ending August 
15th there was an increase of £1,532. 


The Elektra A.G., of. Dresden, reports — 


German for 1916-17 a loss of £6,000, as compared 
Conipanies, with a deficiency of £5,000 in the previous 


year. As in 1915-16, the loss for last year 


is to be met out of the special reserve fund. 

The directors of the Wolfram Lampen A.G., of Augsburg, 
report net profits of £7,400 in 1916-17, as compared with 
£7,100 in the preceding year, and including the balance for- 
ward a total of £14,100 and £14,000 in the two years respec- 
tively. It is not proposed, however, to make any distribution, 
but to enter into voluntary liquidation on account of the 
destruction of the .works by fire last May, the impossibility 
of erecting and equipping a new building, and the with- 
drawal of customers as a consequence of the recent judgment 
of the Imperial Court on the matter of the patents relating 
to wire-filament lamps. 

The report of Brown, Boveri ¢ Co., of Mannheim, charac- 
terises the year 1916-17 as a period of continued great activity 
and @ maximum utilisation of the plant and machinery. The 
cost of labour and raw materials, however. increased so 
largely that’ it was impossible to take them fully into con- 
sideration on the acceptance of contracts. After setting aside 
£44,000 for depreciation, as against £46,000 in 1915-16, the 
accounts show net profits of £73,000, as contrasted with 


£58,000. It is proposed to pay a dividend of 12 per cent., 
this rate comparing with 10 per cent., 5 per cent., and 5 per 
cent. in the three preceding years respectively. 


The Continentale Ges. fur Elektrische Unternehmungen, of 


Nuremberg, which is a financial organisation of the Schuckert 
group, reports that the many years of the company’s activity 
in the construction and working of electricity supply works 
and tramways in Italy was brought to a standstill in the 
year ended with March 3lst, 1917. It was possible to realise 
these investments on suitable terms, and the money thereby 
realised was applied partly to the repayment of credits 
granted by the Schuckert Co. and partly to the purchase of 
German loans. The entrance of Roumania into the war had 
cut off connections with the Jassy electricity works, and no 
information was available as to the situation of that under- 
taking. The traffic on the secondary railways and tramways 
in which the company is interested was more active than in 
the preceding year, but the working expenses experienced a 
large increase, and the financial results were again unfavour- 
able. Including the balance brought forward, the net profits 
in 1916-17 are returned at £44,000, as in the previous year, 
and the dividend is at the rate of 2} per cent. on capital of 
£1,556,000, being the same as in 1915-16. 

The Deutsch Sudamerikanische Telegraphen Gesellschaft, of 
Cologne, states that since the issue of the report for 1915 no 
alterations in the condition of the company’s cables, so far 
as could be seen from the results of tests available to the 
company, had taken place, and working was at a standstill. 
It could not be foreseen what the consequences would be of 
the rupture of diplomatic relations between Brazil and 
Liberia in regard to the stations at Pernambuco and Monrovia 
and the other property there. The receipts in 1916 amounted 
to £205,000, as compared with £182,000 in the preceding year, 
and the net profits are retvrned at £54,000, as against £41,000. 
A dividend has been declared at the rate of 5 per cent. as 
compared with 6 per cent. in 1915, on ordinary share capital 
of £625,000. The report also mentions that the accounts for 
1916 of the Compania Telegrafico-Telefonica del Plata had not 
reached the company, but as the financial position of this 
Argentine company led to the assumption that it would not 
be able to pay any dividend for last year, the Cologne com- 
pany had set aside £19,000 as reserve for its investment in 


that company. 

The Petrograd Electric Lighting Co. of 
Russian 1886 records net profits of £809,000 for 1916, 
Companies, as contrasted -with £680,000 in the previous 
year. Apart from the dividend of 10 per 
cent. on the preference capital, the ordinary shares are to 
receive 7 per cent., but the distribution of the profits, as a 

year ago, is deferred to a future occasion. 

The Russian A.E.G. is reported to have earned gross profits 
amounting to £625,000 in 1916, and net profits of £280,000, 
as compared with £223,000 in the previous year. It is pro- 
posed to pay a dividend of 10 per cent. on ordinary share 
capital of £1,200,000, as in 1915, the new shares for £1,200,000 


‘not participating in the distribution for 1916. The under- 


taking is being continued as a Russian concern by a new 
company under the title of the General Electricity Co., with 
a capital of £2,400,000. 

The Russian Siemens & Halske Co. reports gross profits of 
£336,000 for 1916, of which £125,000 has been devoted to 
depreciation, £16,000 placed to the reserve fund, and £91,000 
applied to the payment of taxes on war profits. The balance 
permits of the payment of a dividend of 124 per cent. on the 
old shares and 7} per cent. on the new shares, the total 
share capital being £700,000. The company’s undertaking 
and that of the Russian Siemens-Schuckert Works are now 
being taken over by a Russian company with a share capital 
of £2,500,000. 


City of London Electric Lighting Co., Ltd.—Dividends 
announced on account of the distribution for the year ending 
December 31st, 1917 :—On the preference shares 6s. per share, 
on ‘the ordinary shares 6s. per share, both subject to the 
deduction of income-tax. 


Brazilian Traction, Light & Power Co., Ltd.—Quarterly 
dividend of 14 per cent. on the fully-paid cumulative prefer- 
ence shares. 


Clyde Valley Electrical Power, Ltd.—Interim dividend, 
1} per cent. actual on the ordinary shares, free of tax. 


Newcastle-upon-Tyne Electric Supply Co.—An interim 
dividend of 2} per cent. on the ordinary shares, less tax, is 
announced. 

London Electric Supply Corporation, Ltd.—The directors, 
for reasons entirely attributable to the war, have deemed it 
advisable not to distribute a dividend on the preference 
shares, but to carry forward the profit earned in the half- 
year ended June 30th !ast.—Financtal Times. 

Davis & Timmins, Ltd.—Interim dividend, 6 per cent. 
per annum, free of income-tax, on ordinary shares for the 
half-year. 

Madras Electric Tramways, Ltd.—Interim dividend on 
ordinary shares for the half-year ended June 30th, 8 per 
cent. per annum. } 
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i Canadian! Genéral’ Electric Co., Ltd. arterly dividend 
of; 2 per cent: fory the three months to September 30th on 
the common stock,:and.a:halfayearly. dividend, of 34 per cent. 
for, six ‘months: (at the rate of 7 per cend pex,anpum) on the 
preference ostodk. 

Reduction of Capital.—Pollock & Macnab—A petition for 
cénfiyming a resolution. reducing. the eapital: from £60,000 to 
£50,000.has- been presented to the. Court. 


“Marconi Internatiénal Martine Comoiinication "Co.,Ltd. 
—The directots have ‘beeh' offering to the shareholders 250,000 
new shares of £1 each at the price of £1 Us. per share. 


~ 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THERE is little diminution of the strength of markets as a 
whole, and the, news from Riga failed to depress materially any 
Stock Exchange prices, with the exception of those immediately 
concerned. A considerable amount of buying has taken place 
amongst the industrial groups ; and, as an instance of the way in 
which prices respond to any little attention which may be drawn 
to them, the case of Edison Swan shares is appropriate. The con- 
sideration advanced that, having regard to the splitting of the 
shares which will take place before the end of the year, last week's 
quotation of 19s. was tempting to the buyer, evidently attracted a 
good deal of notice, because the price ran up to 23s. in a couple of 
days, reacting as the profit-takers came in to 2ls. 6d. Other 
members of the manufacturing group are also being inquired for, 
and the £5 shares in the Edison Company have themselves risen 
from 30s. a fortnight ago to 35s. now. As a speculation, they are 
probably worth buying to-day, though the qualification requires 
emphasis. 

Substantial recoveries have occurred amongst the stocks in the 
Underground Railway group. Revision of the fares came into 
force on the tube and ‘bus systems last Saturday, and this is 
held ‘to constitute a strong bull point in favour of Metropolitans, 
Districts, and, of course, the issues of the Underground Electric 
Railways Company itself. The Income Bonds of the last-named have 
risen to 844, ex_the £2 net dividend deducted on Monday. The 
£10 shares are better at 35s., and the shilling shares have come in 
for a little notice on a slightly improved basis. Metropolitans have 
risen 1} to 24}, Districts the same amount-to 164. They have the 
market to themselves, these Undergrounds, because the rest of the 
Home Railway market is dull, heavy, and listless, thanks to the 
incessant demands made by this or the other section of railway 
men. 

Further progress has been made in the upward direction by 
electric lighting shares. Interim dividends are now being declared, 
and two or three prices have advanced quotably, though the rest 


are left unchanged. Buyers, however, find that their. orders are | 


extremely difficult to fill, and that their stockbrokers report short- 
age of shares in nearly all the group. It is being assumed that 
the electric lighting companies have now got down to a level of 
dividend which is likely to prove bedrock, so far as the war-time 
is coneerned ; while, afterwards, there is more than a fair prospect 
of the pre-war standard being attained. 

. There’ is a feeling—it can scarcely be described as a rumour— 
in the air that closer unity will yet be established between the 
various electric’ supply undertakers, and that any move in this 
direction is bound to have the effect of benefiting the companies 
through the saving of expenditure which would inevitably follow. 
This idea does not confine itself entirely to London companies. 
Those in the provinces are also expected to be affected. As we 
have just remarked, however, it is no more than an impression at 
present, although it adds to the strength of the market as a whole. 

The cable market is good, with ‘improvements in Eastern 
Telegraph ordinary stock and two or three of the others. A very 
fair volume of business is being transacted here, but, as before, 
shares are in short supply. Something of a feature is the firmness 
of International Marconi Marine shares, which have risen sharply 
on the company’s announcement of a. new issue of shares at a 
price which will give existing holders a profit of about 17s. 6d. per 
new share. 

Proprietors are invited to apply at 35s. for as many shares as 
they like; and as -it is uncertain what proportion they will be 
allotted, the Stock Exchange has been unable to fix any definite 
price as the value of the rights, although Marines are quoted this 
week ex rights. After touching 2, the price reacted to 2y5.. The 
shares in the parent company are practically unchanged at 
most of the interest. centring upon Marines for the time being. 
Canadians and Americans remain at 9s. 6d. and 16s. 3d. respectively. 

Mexicans move in somewhat bewildering fashion. After a bout 
of most unusual strength, the markets concerned in Mexico have 
halted ; and in several cases holders of the stocks and bonds have 
taken advantage of the big rise in prices in order to realise their 
securities.. Mexico Trams got up to 40, but reacted to 35, and 
Mexican Light and Power Common from 30 came back to 24. Yet 
the Preferred shares in the latter company have moved up another 
3-points, and the bonds are steady. Brazilian Tractions further 
eased off to 47, another drop of a point, though the Preferred 
improved to 93, 


The Anglo-Argentine Tramway group is very firm, Proposals 
are now before the Argentine’ Government.avith a view to enabling 
the railway companies to. reise their f ; and it is more than 
half expected that, if these até allowed, the Tramway Company 
will alse follow suit. Rio“Tramway and San Paulo Tramway 

miscellaneous shares, British ,Aluminium Ordinary 
and’ EAison Swan’s have divided» most of) the attention... The 
former jumped to 33s, 3d., while Edisons, as mentioned before, rose 
from 19s. to 238. before. reacting ‘to 21s. Gd. The £5 fully-paid 
shares at 35s. are 5s. higher, féllowing upon their rise of 2s. 6d. last 
week. No change has occurred in the Debenture stocks. British 
Insulated at 14 -havé another 10s. to their credit. India-Rubbers 
and Telegraph Constructions dre both stromg. Babcock & Wilcox 
have béen wanted in the North of England up to 63s. 6d., and ‘the 
price in London reflects this demand. 

Thére is no partieular change .in Callenders. Henleys -have 
recovered the dividend of 5s. It is thought that British Westing- 
house Preference at 2} possess more than’a sporting chance of 
improvement. They are 15 per cent, shares, and received dividends 
in the last two years of 7} per‘cent. per annum, so that the: yield 
at the present price is about 54 per cent. on the money. It may be 
only the optimism permeating the industrial market as a whole 
which points the anticipation of a rise in Westinghouse Preference, 
but the shares will be interesting to watch, at all events, for the 
next few weeks. 

The Rubber Market is good, thanks to a rise in the raw stuff to 
2s. 94d. per lb. An explosive rise in most of the powder companies’ 
shares is another of the features in the Industrial Market; and 
just lately some of the Mining. sections have begun to wake up, 
the improvements including a good many of the shares in the 
companies of the base metal group. , 


SHARE LIST OF ELECTRICAL COMPANIES. 
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7. this week. p.c. 
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V.B. CABLE BREAKDOWNS IN THE 
TROPICS. 


By J. BEAVER, M.1E.E. 


THE article on this subject in the ExvecrricaL Review of 
August 24th, 1917, by Mr. D. M. W. Hutchison, Chief Elec- 
trical Inspector of Mines in the F.M.S., does not constitute 
so serious an indictmenton V.B. cables under tropical con- 
ditions as might at first sight appear. From the opening 
paragraph it might be inferred that the cause of failure 
undef,tropical conditions had not been investigated by the 


_ cable makers, and that the latter are content to account for 


it by assuming that the conductors have been. overloaded, 
and that the resultant overheating has allowed decentral- 
isation to occur. t 

This entirely ignores a recent detailed account of an 
investigation of the subject in the Tropics given in an I.E.E. 
paper on “ Cables” by the present writer (see ELECTRICAL 
Review, December 4th and'11th, 1914, pages 770 and 802, 
and Journal 1.E.E., Vol. LILI, 1914, page 74 ef seg.). It 
will be presumed in the following .wotes that readers 
sufficiently interested will be more or less cognisant of 
these references, in which it was conclusively shown 
that ‘such trouble as has occurred in V.B. insulated cables 


in the Tropics has not been due—as might appear 


from Mr. Hutchison’s references to overload, sun tempera- 
ture, &c.—solely to tropical temperature conditions. 
Heat was found by the present writer to be only one of the 
factors in the case, and one which would not alone produce 
the trouble. In the investigation above referred to, the 
factors determined by very comprehensive survey and 
diagnosis of the results of minute examination of cables and 
their surroundings, confirmed by further investigation on 
the spot (comprising both positive and negative evidence), 
and subsequently corroborated by experimental reproduction 
of the effects, were heat, moisture, leakage current and time. 

The first stage leading to failure is usually a physical 
change whereby the V.B. is softened. It was previously 
known to the writer that such softening might be of a 
character distinct from that which oceurs quite locally in 
the vicinity of a fault on a negative V.B. cable, commonly 
known to be due to a saponification effect on the V.B. 
following on the local production of alkaline substances by 
the electrolytic action of the fault current. Its occurrence 
was also known to be distinct, not being confined to 
negative cables, but arising on positive, negative, and 
neutral cables indiscriminately. It also occurred on cables 
carrying alternating current. 


Softening due to heat and moisture under exaggerated - 


temperature conditions was known by the manufacturer to 
occur in the process of vulcanisation of the bitumen, but 
being accountable for by local retardation of vulcanisation 
due to the presence of moisture, its real significance was 
not appreciated until these factors were determined by the 
investigation referred to. This type of softening (in the 
absence of alkaline materjal) was shown to be considerably 
facilitated by the action of current from a source external 
to the part acted upon, moisture being an essential factor in 
forming paths for such current. 

- When the V.B. becomes sufficiently softened to become 
displaced and to allow leakage from the affected part, the 
effect of current tends to predominate, and softening 
proceeds rapidly, although the defect may not, and usually 
does not, for reasons which will be considered later, 
constitute a fault which will definitely declare itself. 

Another feature, to which due -significance had not pre- 
viously been attached, was that the softening and consequent 
breakdown effects were local and not general. 

The writer had, prior to his investigation in the Tropics, 
frequently asked for information on this point, and 
invariably received the answer that it was general. 

The misleading character of this reply is doubtless due to 


- the fact that little is seen of the cables in the ordinary 


course by those in charge of them, except at parts where 
trouble occurs ; and in such cases the urgeney of affairs 
connected with supply is such that other questions are con- 
siderably subordinated thereto. Even if a sample and a 
fairly lucid description is sent home, it is not only difficult 


to correctly diagnose the original cause of breakdown, owing 
to the impossibility of distinguishing symptoms of effect 
from those relating to cause, but the question of the condi- 
tion of surroundings and adjacent parts has practically 
no light shed upon it. Not only the microscope, but the 
field glass is necessary when fundamental questions are 
involved. 

Mr. Hutchison says, when describing the character of 
certain faults in a V.B. distribution network, “the bitumen’ 
sheathing for several feet on each side of the fault was soft. 
and sticky,” but he does not mention the important point 
as to whether this state continued or ceased. It is clear 
that if it did cease, as in the writer’s experience it frequently 
would, Mr. Hutchison’s opinion that “ V.B. cables are 
quite unsuitable for tropical countries ” only applies to part 
of the cable. This variation leads to the obvious saggestion 


* that extraneous and not inherent causes are responsible 


for the effects. 

The writer has frequently seen normal and considerably 
deteriorated cables side by side in the same bitumen-filled 
trough, as well as transitions from one stage to another 
within a few inches in the same cable. 

Some refnarkable cases of the latter are described in the 
paper above referred to, where in the case of armoured ser- 
vice cables laid direct in the ground, a sharp line of demarca- 
tion existed between parts above and parts under the ground, 
the former being quite normal and the latter appreciably 
affected. Again, in feeder pillar cables, variations in the 
physical state of the V.B. coincided with local leakage 
circuits, due to damage of the insulation where the cables. 
entered the pillars, and. defective trims at terminal lugs. 
These coincidental variations were not accidental occur- 
rences, the number of instances checked for confirmation, 
and the consistent character of the results of examination 
putting this beyond doubt. 

As temperatures above ground were in these cases con- 
siderably in excess of the temperatures below ground, and 
as cables which had been stored for years showed no evi- 
dence of deterioration, it was quite clear that tropical con- 
ditions, per se, were not the cause of trouble. 

To summarise the matter, the conclusions above referred 
to were drawn from such a mass of evidence as to render 
them practically incontrovertible. 

Apart from the experimental reproduction of the effects 
which was subsequently successfully carried out, a number 
of opportunities have been taken of checking the conclu- 
sions in various cases which have since been submitted for 
the writer’s examination. 

Such additional evidence as has been gained has been 
almost invariably confirmatory in character. For instance, 
with regard to the factor of .current, confirmation of its 
passage through apparently solid masses of trough filling 
bitumen has been afforded by examination of globules of 


‘water enclosed in such masses. They have been found in 


some cases strongly alkaline and in others distinctly acid, 
according to the polarity of the cable to which they were in 
close proximity, though not in contact. It may be added 
that in these cases the cause of the leakage was damage due 
to subsidence of ground. 

In most cases the value of the leakage current concerned 
is probably of a minute order, and, from this point of view, 
non-metallic sheathed cables are certainly at a disadvantage,. 
because, in the first place, insulation resistance tests give 
very indefinite results, which do not indicate the intrinsic 
soundness of the dielectric proper (this being usually in 
series with other insulating materials, such as trough-filling 
bitumen, &c.), and, secondly, for the same reason, faults do 
not readily breakdown on account of the high resistance of 
their path to earth. This maintenance difficulty is, in the 
writer's opinion, the key of the whole trouble so far as 
distribution networks of V.B. cables are concerned: The 
effects of the factor of current are cumulative—local 
leakage circuits producing softening and, in turn, other 
leakage circuits, which go on reacting with each other—so 
that a considerable amount of deterioration occurs before 
any electrical indication of it is available. It must be 
remembered, although it is frequently overlooked, that in 
such systems it is only the balance of fault current which 
returns vi@ earth to the station, and therefore ideas as to 
the total amount of leakage in a network may be very 
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erroneous. It will therefore be seen that, so far as distri- 
bution networks are concerned, the whole matter turns on 
efficient installation~and rigid and minutely-organised 
maintenance. 

With regard to the three-core solid V.B. double-wire 
armoured cables supplying the pumps in a tin mine in the 
F.M.S. referred to by Mr. Hutchison, the writer has seen 
samples which probably came from this installation. 


The general description of the installation bears a remark- | 


able similarity, although the description of the mechanism 


_of failure does not correspond to the description which Mr. 


Hutchison gives of “the cores coming together and short- 
circuiting.” This, however, may have been assumption 
on his ; 

In the shaft and adit samples examined by the writer 
neither of the faults were between phases. In the former, 
the cores had locally—at a bend where the cable turned 
from the vertical to the horizontal at the shaft bottom— 
approached the armour at the inner radius of the bend. 
The original thickness of dielectric between the cores was, 
however, fully maintained throughout the faulty part, and, 
moreover, they returned en masse to their central position 
within 2 ft. to 3 ft. of the fault. The atmospheric condi- 
tions were said to be steamy, or foggy with moisture, at a 
temperature of 110° F. These conditions presumably 
allowed, or produced, sufficient weakening of the exterior 
part of the V.B. to allow the internal mechanical stress due 
to the bend to overcome its resistance, but it-is significant 
that the inger part between cores, which was presumably 
hottér because of the current carried by the conductors, did 
not yield, There was some softening of the outer part of 
the V.B.—probably commenced by the two factors of heat 
and moisture, and subsequently accentuated by leakage 
current—but the inner parts were quite normal. Generally, 
therefore, there was nothing mysterious about the failure, 
nor anything at variance with previous knowledge. 

In the case of the adit cable, the fault appeared to be 
primarily due to a mechanical trouble. So far from the 
cores coming together, they had uniformly splayed out until 
they locally approached the armour. This being quite 
opposed to the normal tendency, it seemed clear that a 


~~ mechanical stress had been set up during installation which 


tended to untwist the cores, and the writer’s conclusion was 
that a certain amount of bending or kinking had occurred 
when the cable was being carried into the adit by the 
Chinese coolies, and that the mechanical stress referred to 
was the result of efforts to straighten the cable. 

It may be added that instances similar to this are not 
unknown at home when cables are carried in-bye in coal 
mines on the shoulders of labourers. 


With regard to a remedy for the non-mechanical causes — 


of breakdown, the investigation described in the paper 
above referred to, the subsequent reproduction of the effects, 
and the study of the chemical and physical aspects of the 
subject led to. the conclusion that the primary stage—the 
softening process—might be averted by the physico- 


chemical expedient of incorporating with the V.B. some 


colloidal substance, incapable of decomposition by hydro- 
lytic action, and exerting a maximum protective effect 
when present in small proportion. 

Experiments in this direction ultimately showed that 
high-grade vulcanised rubber could be so treated that it 
would fulfil these: requirements,* and that a very small 
proportion of the admixture afforded a surprising degree of 
protection. In fact, the combination had properties not 
possessed by its components. . 

It has been shown above that what appears to the casual 
observer to be a combination of mechanical weakness (per- 
mitting decentralisation) and chemical change (softening) 
is primary and not ultimate in character, and having pro- 
vided against this primary or fundamental source of the 
trouble, the mechanical aspect of the matter may fairly 
safely be left to take care of itself under normal conditions 
of laying or fixing. 

It may be, as Mr. Hutchison suggests, that paper lead- 
covered cables would give good Yesults in the hands of 
trained Oriental jointers, but consulting engineers at home 
do not yet appear to be convinced that the instruction im- 


* Patent No. 9,554/1914. 


parted by European jointers in the East has sufficiently 
leavened the lump. . : 
The relative carrying capacities of paper lead-covered 


and V.B. insulated cables are not so widely different as is ~ 


often supposed ; in fact, under some'conditions of installation 
there is no difference in this respect. The non-hygroscopic 
character of V.B. which prevents a local damage causing 
the ruin of a long length of cable, will always constitute a 
strong argument in its favour as compared with hy 

scopic insulating matvrial—such as paper and varnished 
cambric. The fact that these latter materials are dependent 
for the preservation of their insulating properties on the 
provision of-a lead covering and on its maintenance intact, 


is a particular disadvantage in mining installations, Where ~ 
the fixing conditions are invariably awkward and the risks - 


of damage considerable. 
It is on account of these considerations that the solid 


type of wire-armoured V.B. cable has had‘such a yogue in 


mining work at home, 


THE MANUFACTURE OF NITRATE OF 


~~ AMMONIA BY ELECTRIC POWER 


AT COKE OVEN PLANTS. 
By E. KILBURN SOOTT, A.M.IC.E., M.LE.E. 


(Abstract of paper read before the Coxe OvEN MANAGERS’ 
ASSOCIATION.) 


WHENEVER reference’ is made in papers or articles to by-pro- 
ducts of coal, the utilisation of the ammonia is always 
assumed to be as sulphate of ammonia. a 

In order to make this, compound sulphuric acid has to 
be purchased at prices which are fixed by the acid associa- 
tions, and, further, it has often to be carried to considerable 
distances, which adds to the expense. In peace time there 
is usually plenty of acid, but since the war it has been very 
scarce. 

This paper proposes to show that manufacturers of coke 
can easily turn their ammonia by-product into nitrate by 
means of acid-of their own manufacture; also that by maki 


their own acid they become entirely independent of the acid— 


associations, which have for so long controlled the supplies 
in this country. 

The nitric acid required for nitrate of ammonia may be 
very dilute—of, say, 25 per cent. to 33 per cent. strength— 
and it is easily and cheaply made from the air by electric 
power. 

_ When ammonia is obtained as a by-product of the distilla- 
tion of coal, the cost may be, as in the case of most by- 
products, only a little above the interest charge on the re- 
covery plant plus the cost of operating the same. 

A battery of 50 regenerative ovens of, say, medium size 
Coppée type, will coke 360 tons of coal per day. Taking coal 
of average quality, containing 10,000 cu. ft. of gas per ton 
and. assuming 50 per cent. as being surplus. gas, there would 
be 1,800,000 cu. ft. of surplus gas per day. Large gas engines 
working’ on such gas have been found to use about 21 ecu. ft. 
per brake-horse-power per hour, so this quantity of surplus 
gas should develop about 3,500 u.P., which, with modern 
electric generators, is equivalent to about 2,500 kw. - 

Power may also be obtained from waste-heat ovens by 
using the steam in high-pressure‘steam turbines. 

A battery of 50 waste-heat ovens of, say, medium size 
pe type, will farnish enough waste heat to raise about 
tons of steam per day in high-pressure boilers. If the 

steam is superheated, and used in modern steam turbines, a 
consumption of about 11 Ib. of steam per horse-power pér 
hour is attainable, and the power should therefore be about 
3,000 H.P., which, with modern electric generators, is equiva- 
lent to about 2,000 xw. . 

I understand that beehive ovens are kept in use, partly be- 
cause the coke is supposed to be*more suitable for making 
crucible steel than any other kind. This appears to be a 


fallacy, but-in any case electric steel furnaces which do not 


require any coke are rapidly coming into use. 

I propose to give figures for a power plant capable of 
generating 1,000 Kw. continuously, and an electrochemical 
factory to utilise that amount of energy. Readers must 
remember, however, that the larger the plant the lower the 
first cost per KW. installed. 

The following is the approximate cost of power-house plant 
for utilising coke-oven gas in direct coupled gas engines :— 

Three 500-Kw. vertical type gas engines direct coupled to 
three-phase alternators, complete with two motor-driven cir- 
culating water pumps for the engine jackets, compressed 
air starting equipment, also_piping and valves. Gas mains 
from ovens to purifiers and thence to gas engines, also the 
purifiers to rid gas of sulphur before passing it. to the gas 
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engines, £28,000. Under normal conditions this should be 
sufficient to cover buildings, foundations, and all incidental 
expenditure. 

‘The following is the, approximate cost of power-house plant 
for utilising waste heat to raise steam for turbines :— 

Three 500-kw. steam turbo-alteraators of Westinghouse or 
other good type, each complete with condenser, motor-driven 
extraction pump, valves and fittings, £20,000; also steam- 
raising equipment for above, consisting of boilers and super- 
heaters, economiser, steel chimney, feed pump, steam and 
water piping, and gas mains from ovens to boilers, £9,000; 
total, £29,000. 

It will be seen that for the size of power-house, the price 
is about. the same for each ‘kind of plant. For larger sizes 
the cost of a steam plant is lower than a gas-engine plant, 
also the limiting size of a gas-engine unit is about 1,000 kw. 
Steam turbine units can be built for practically any output, 
and the larger they are the better they work, and the lower 
the steam consumption. 

Gas engines give high thermal efficiency, but. unless pre- 
cautions are taken they do not work well with coke-oven gas, 
because of the snappy action due to high percentage hydrogen. 

Leaving a fair margin of profit, electrical energy ought to 
be supplied from such a power-house at 4d. per unit. At 
this figure,- 1,000 kw. for 8,000 hours a year would bring a 
return of £4,166. = 

From this must be deducted the standing charges, labour, 


and stores, and also any figure that the coke-oven proprietor ~ 


feels justified in charging for the gas or waste heat. As he 
is selling: to himself, it is merely a matter of book-keeping, 
= profit can be.shown im steps or on the finished product 


only. 

The plant required to fix atmospheric nitrogen as nitric 
acid partly consists of electrical apparatus and partly of 
chemical, the latter beipg by far the largest and most expen- 
sive part, and gaking up most space. : 

The plant consists of :—Electric furnaces and boilers; 
switchgear and instruments; fans for air supply and circula- 
tion of gases; apparatus for cooling and oxidation of the gases; 
&c. Also the acid and alkali absorption towers or chambers, 
complete with acid elevators or montejus and distributors, 
&c.; reservoirs and mixing tanks; crystallising and drying 
plant, &ce. 


The furnace is that which I have specially developed for | 


the purpose. It differs from those in use abroad in that it 
is a self-contained three-phase unit, and as such it has 
various advantages. + 

The recognised method of measuring the yield of the fur- 
nace is ‘to find the output of dilute nitric acid which it gives 
in a given time for a given amount of electric energy. The 
acid is resolved into the equivalent amount of pure nitric 
acid of 100 per cent. strength. 

Usual yields for single-phase furnaces are about 50 grammes 
per Kw.-hour with 60 as a maximum. Careful tests carried 
out over a considerable period with my three-phase furnace 
have shown considerably higher yields. 

To make nitrogen peroxide gas izito acid, it has to be 
brought inté contact with water, and a convenient way of 
doing this is to have several absorption towers filled. with 
acid-proof tiles arranged so that the liquor and the gases 
pass in contraflow direction. The acid is drawn off at 25 to 
33 per cent. strength, which is strong enough for making 
ammonium and calcium nitrates. 

At the end of the acid-absorption towers there is a further 
tower also filled with tiles, down which caustic soda trickles. 
This has a stronger affinity for the gas than has water, and 
the small amount which passes over from the acid towers is 
thus quickly absorbed, and forms a mixture of sodium nitrate- 
nitrite, which is used in the aniline dye manufacture. 

Another form of absorption tower than can be employed 
gives acid up to 50 per cent. strength. : 

The manufacture of nitrate of ammonia is carried out by 
running the dilute nitric acid from the absorption plant into 
a closed iron tank containing ammonia solution, in which 
the ammonia is at about 25 per cent. strength. Acid is 
slowly added to a large volume’of liquor, and an agitator 
mixes them. together, the heat of combination being carried 
off by cooling coils as well as by circulation of air. : 

The addition of acid continues until nearly all the ammonia 
is taken up, leaving a slightly alkaline reaction. 

The ammonium nitrate solution is then_run through a 
filter into vacuum pans, where evaporation is effected by 
steam coils at a pressure of 20 mm. of mercury. 

When nearly all the water has been evaporated the solu- 
tion passes into long troughs slightlv inclined, and subjected 
to a rocking motion. The nitrate forms into small crystals 
with no enclosure of liquor, and after the crystals have been 
dried in a hydro-extractor they are placed in bags or barrels 
ready for market. The nitrate is absdlutely pure. 

We will assume that the electrochemical plant is of such 
size as to utilise 1,000 xw., the round figure above mentioned, 
which the power house will supply continuously. 

For the electrochemical plant £8 per xw. is a fair price, 
so the total is £8,000. 

The price of electrica}. energy is assumed at $d. per unit, 
which is fair, because electrochemical factories in this country 
have been supplied with electrical energy at under that figure 
for many years. 

The number of working hours ina year—namely, 8,000— 


is convenient because it leaves a balance of 760 hours for 
overhaul time, &c., and thus less spare plant is required. It 
also allows for intermittent running off the peak in winter, 
if found necessary. 


Depreciation on the electro-chemical plant may be taken 


at 10 per cent:, this being sufficient to pay for a new plant 
in about seven years. A large proportion of the capital cost 
is required for absorption plant, which is of robust construc- 
tion, like a chimney, the depreciation for which is usually 
taken at 2} per cent. 

The yield of acid is reckoned at 14 tons of 33 per cent. 
nitric acid per KW.-year—that is to say, 1,500 tons from a 
plant utilising 1,000 kw. This is based on a yield of 66 
grammes of concentrated acid, or 200 grammes of 33 per 
cent, acid per Kw.-hour. As a matter of fact, greater yields 
are obtainable, but the above figure is sufficient for the 
purpose. 

Assuming the electrochemical plant to cost £8,000, and to 
utilise 1,000 kw. for 8,000 hours per annum at §d. per unit, 
the expenses are :— 


.- Electrical energy .... . £4,166 
Depreciation, 10 per cent. on £8,000 ... nie 800 
Salaries, wages, stores, royalty, &c. ... ae 

£6,756 


This, for an output of 1,500 tons, gives £4} per ton of 33 
per cent. nitric acid, or the equivalent rate for pure acid is 
£13 10s. : 

For a plant to utilise 10 times the amount of energy, or 
10,000 Kw., the cost should be well under £4, even taking 
the above figures for the yield. 

The amount of ammonium nitrate that can be made by 
such a plant is 135 tons of pure ammonia plus 1,500 tons of 
33 per cent. nitric acid, giving 635 tons of pure ammonium 
nitrate. 

_ As to the value of ammonia from the coke-oven gas, I 
intend to take the figure of £30 a ton, or 34d. a lb. The cost 
per ton may now be set out at follows :— 


1,500 tons of 33 per cent. nitric acid at £4} ... £6,750 
125 tons of pure ammonia at £30... 


£10,500 


As this produces 635 tons of ammonium nitrate, the cost is 
£164 per ton. 

In addition to ammonium nitrate, there is also the sodium 
nitrate-nitrite. This may be assumed at one-tenth of a ton 
per KW.-year, and it is readily saleable. It should be worth 
£1,500 a ‘year. 

There_is a margin between the above calculated cost and 
the normal selling price of 100 per cent. I leave it to readers 
to whittle this down as they think fit to allove for ineffici- 
ency of reaction and other contingencies. When that is done 
there will still be a large margin. 

Before the war, nitrate of ammonia made by the electrical 
process in Norway was sold in large quantities at £28 to £30 
a ton. Properly speaking, there is no quotation now, be- 
cause all the make is taken: by the Government for explo- 
sives. Its minimum price may, however, be fairly taken at 
double the above figure. : 

What will happen after the war we cannot tell, but one 
thing is certain—namely, that the price per unit of con- 
tained nitrogen will be higher for nitrate of ammonia than 
any other nitrogen compound. This has always been so, be- 
cause the combined nitrogen is 35 per cent. 

Usual percentages of combined nitrogen are given in the 


~following table :— 


Usual per cent. 

. Name. How obtained. of nitrogen’ 
Sodium nitrate ........... From Chile ............... 15} 
Sulphate of ammonia ... By-product of coal ..... - 18 


Calcium nitrate ........... 
Calcium cyanamide ..... 
Nitrate of ammonia ..... 


As a means of transporting combined nitrogen from one 
part of the world to another, nitrate of ammonia is better 
than any other medium, so it is likely always to hold the 
field in the export. market. . 

Nitrate of ammonia is the principal ingredient of most 
safety mining explosives, the word “ safety ’’ being a relative 
term expressing the fact that they are safer than dynamite, &c. 

The British and certain other Governments have passed 
regulations insisting on only safety or permitted explosives 
being used in mines. The more this idea extends the more 
nitrate of ammonia will be required. 

The present demand for nitrate of ammonia for making 
up burster charges for shells is tremendous, and it is no 
exaggeration to say that we are now using more in a week 
than before the war we used in two years. 


Made by electric power { - 4 


Under the trade name of “‘ammonal”’ (a mining explosive. 


used before the war), nitrate of ammonia mixed with pow- 
dered aluminium and certain other ingredients is used as 
the burster charge for hand and rifle grenades. 

Explosives are likely. to be used to a much greater extent 
after the war than was the case before, because soldiers who 
have been accustomed to handling them will have no hesita- 
rege ne explosives for agriculture when they go back 
to t 2 
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For breaking up soil and making holes for fruit trees 
explosives are already much used, because the soil is 
thoroughly loosened; and this enables the roots to grow easily, 
and moisture to get to them. For breaking up the under- 
lying ‘‘ hard-pan”’ of soils of hot countries, explosives are 
also very useful. 

As the safest form of explosives nitrate of ammonia should 
be much used for this work; indeed, it is likely that Govern- 
ment regulations similar to ‘those for mines may ‘be drafted 
for agriculture. 

I believe that after the war nitrate of ammonia will come 
into use as a fertiliser. The expert gardeners of France and 
Belgium have used it for intensive cultivation for some years. 
Nitrate of ammonia is an all-round fertiliser. Also, it has the 
advantage that when it gives up its nitrogen to plants only 
the constituents of water are left behind. 

The principal objection to nitrate of ‘ammonia is that it 
is deliquescent, but this is likely to be overcome, and careful 
experiments to this end are now being conducted 

Before the war practically all the nitrate of ammonia used 
in this-country for making safety explosives for mining, &c., 
was imported from Norway, which, considering the necessity 
for nitrate of ammonia, is another instance of the absurdity 
of allowing foreigners to control businesses important to the. 
nation. 

Before the war Germany was the largest purchaser of Chile 
nitrate, taking twice as much as the next consumer, the 
United States, and over six times as much as this country. 
Now Germany does not require any Chilean product, because 
immense plants to make nitrates from the air have been 
established. - 

It will easily be seen that by making nitrates from air_the 
Germans are at a great economic advantage, for our com- 
plete dependence on Chile nitrate means we have to pay 
large sums for the nitrate and for transport, insurance, &c. 
Also, there is part of the immense national charge for pro- 
tecting the sea routes by which we get it here. harge sums 
are also required for the pyrites, sulphur, and for the plants 
to manufacture sulphuric acid with which to treat the 
nitrate. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SWITZERLAND.—A Federal Decree, dated June 30th, 
consolidates and extends the prohibitions of export formerly 
in force. The effect of the measure is to prohibit the ex- 
portation as*from July 7th of goods of all kinds with the 
exception of those specified ; export licences may, however, be 
granted by the Department of Public Economy in so far as 
national interests permit. Among the goods excepted are 
china insulators, dynamo-electric machines, and electrical 
transformers, induction coils, high-tension coils for dynamos, 
and electric arc lamps. 

Another. Decree contains provisions respecting the parti- 
culars which are required to be entered in import and export 
declarations, the collection of the statistical tax—vide the 
EectricAL Review of May 18th—and the exemption from 
this tax accorded to certain classes of traffic, &c., &c. The 
text of the Decree may be consulted at the Department of 
Commercial Intelligence, 73, Basinghall Street, E.C. 2. 


TUNIS.—By a Beylical Decree, dated May 16th, lead and 
lead ores exported to foreign countries are subject to an 
export duty of 2 per cent. of the value f.o.b. port of shipment. 


FRENCH WEST AFRICA.—For the purpose of assessing 
export duty, the valuation of rubber exported from April 1st 
to October Ist has been fixed at 500 francs per 100 kilogs. for 
shipments from Senegal, French Guinea,.Ivory Coast, and 


Dahomey. Export duty is leviable at the rate of 7 per cent. 
on the valuation. 


BRITISH INDIA.—An official announcement has been 
issued by the Department of Commerce and Industry “that. 
all qualities and. sizes of ruby block mica, both of Govern- 
ment and trade descriptions, may be shipped freely to Lon- 
don without any restriction whatever.. The British Govern- 
ment, however, reserve the right to requisition any consign- 
ments on arrival if required for military munitions. 


EAST AFRICA AND UGANDA PROTECTORATES.—The 
Customs Departments of East Africa and Uganda have been 
amalgamated, and are now under the control of the Chief 
of Customs of East Africa. The East Africa Customs Regula- 
tions will apply generally to the amalgamated Department. 

d and wharfage dues have been abolished by the Govern- 
ment of Uganda. 


JAMAICA.—The inereased import duties imposed last year 
on certain goods—see ExectricaL Review of August 18th, 
aes been re-imposed for the year ending March 3lst, 


UNITED STATES OF AMERICA.—The War Revenue Bill, 
as passed by the House of Representatives, provides for an 
additional Customs duty of 10 per cent. ad val, on goods 
which are dutiable under the United*States Tariff Act, and 


a duty of 10 per cent. ad val. on goods which are free of 
duty under that Act. The measure has yet to be passed by 
the Senate, who, it is eae ty are proposing various 
amendments. - 

NETHERLANDS. —Under a " Recent Customs decision 
sheets of mica, even if cut in special sizes, will be admitted 
free of duty. 

GRENADA.—The importation by steamer of electrica¥ 


apparatus, among other goods, is prohibited by Proclamation,’ 
as from May 25th. 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED.) 


for this journal by Messrs, W. P. THompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and 


at 
Liverpool and Bradford. 


11,909. “ Electric signalling systems 
Manuracturinc Co. & H. Guten. 
11,927. “ Electric switches.’ 
10th, 1916.) 

11,983. “ Electric transforming and converting apparatus.” 
son-Houston Co, (General Electric Co., U.S.A.). August 

11,990. “* Means for uniform distribution of current to direct-current units. 
connected parallel.’’ Ges. Brown, Boveri et Ciz. August 2Ist. (Ger- 
many, August 2ist, 1916.) 

11,993. Ignition dynamos.”’ E. C 
August 21st. 

11,996. Electric ignition apparatus for internal-combustion engines.” F. 
Hiro & H. W. F. Irevanp. August 

12,016. Telephone. systems.”” AUromatic Execrric. Co. 
Tecernone Manuracturinc Co. August 2ist. 

12,035. ‘‘ Switchgear for starting and controlling electric motors." 
Hirst. August 22rd. 

12,054. “ Machine switching telephone systems.” 
August 22nd. 

12,074. Contact devices.’ IGRANIE Execrric Co, (Cutler-Hammer Manu- 
facturing Co., U.S-A.). 22nd. 

12,077. Direct-current clectric motors.” 
mosi.t Torino Soc, ANon, 

12,104, 
Wron. 

12,105. 
23rd. 


for’ mines.” Automatic TELEPHONE 
August 20th, 4 


J. M. Navi. August 20th. (U/S.A., May 


British Trom- 


R. Marks & Spirrporr Execrrica. Co. 


& AvtTomatic 
J. A. 


Western Execrric’ Co. 


F.1.A.T. Fasrica AUTO- 
& J. Y. Jonnson. August 22nd. 

* Electrical point detectors for railways.” A. E. Hupp & G. H. 
August 23rd. 


“Supports for electric fans, &c."" F, C. W. Tuompson~, August 
12,114. “Cooling appliances or sparking plugs and other details 

internal-combustion engine cylinders.” J. Pomeroy. August 23rd. 
12,125. “Ignition apparatus for internal4combustion engines.” 

Ececrrie Co. & A. E. Waire. August 23rd. 

Incandescent electric lampholders."’ 


of 
Remy 


P. M. R. Sates, Augiist 


Magneto-electric F. LL. 
“* Magnetic compasses."" M. B. 
“Electric heating, &c., apparatus.” 
August 24th. 
12,158. ‘ Cord grip for electric lampholders."” J. P. Kavanacn & F. H. R. 
August 24th. (New Zealand, November Iith, 1916.) 
‘\Electrically-operated mechanism for driving clockwork 
. Howpen. August, 24th. 
**System for protection of three-phase alternating-current systems,” 
R. JENSEN. August 24th. 
12,199. - Electric signalling systems for mines, Be.” 
- Manuracturtinc Co, & C. Remincton, August 25th. 


Houuster. August 23rd. 
August 23rd. 
H. Burcess & A, H. Tayior. 


trains, 


Automatic TELEPHONE 


PUBLISHED SPECIFICATIONS. 


1916. 

The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 

6,517. Systems or Terecrapny. C. E, Hay. May 5th, 1916. (108,330.) 

10,950. Execrric Switcues. G. O. Donovan & W. novan. August 3rd, 
1916. (108,357.) 

10,999. Detectors FoR WIRELESS 
bolaget Gasaccumulator), August 3rd, 1916. 

11,348. Srartrers ror Exvecrric Morors. 
Neep. August 11th, 1916. (108,366.) 

11,972. Mine Sicxatunc Keys. Sterling Telephone & Electric Co., F. G- 
Bell & W. C.. Davey. August 23rd, 1916. (108,373.) 

12,020. Metnop or Preparinc Rapto-active Mineral WATERS CONTAINING 
Acips. August .24th, 1915. (101,295.) 

12,091. Wire-prawinc Macwines. R. D. Conner. October 22nd, 1915. 
(101,963.) 

12,441. 


W. Cross (Svenska 
(108,361.) ‘ 


Switchgear & Cowans and G. H. 


Aktie- 


Exvectric Measurinc Instruments. British Thomsen-Houston Co. 
(General Electric Co., U.S.A.). September 2nd, 1916. (108,379.) 

12,758. ‘‘ Shoes or sockets for electric cable terminals.” W: T. Heney’s 
be rapH Works Co. & W. S. Wakefie.p. September 8th, 1916. (108,381.) 

3,798. Tuerapeutic Arc Lamps. F. Forbes & F. W. Collett. September 

on 1916. (108,392.) 

13,954. SIGNALLING ApPLIANCES FOR COLLIERIES AND THE LIkE.* J, Samson. 
October 2nd, 1916. (108,397.) 


14,930. anp Apparatus FoR Exectric Arcs, 
Comstock. October 20th, 1915.  (101,885.) 

15,007. Exectric Motor CoNTROLLERS AND LIKE apraRaTUs. G, Ellison & J. 
Anderson. October 2st, 1916. (108,403.) 

15,053. Etecrric Canpig Firrincs. H. Garde. October 23rd, 1916. (108,406.) 

18,503. Execrric Sicnatiinc Lames, H. Lucas & C, L. Breeden. Decem- 
ber 27th, 1916. 

1917. 

1,347. Automatic TeLerHone Systems, Automatic Telephone Manufacturing 
Co. February 14th, 1916. (104,171.) 

1,754. Execrric Motor ConTROL AND APPARATUS THEREFOR. British. Thomson- 
Houston Co. & H. C. Hastings. February 3rd, 1917. _ (108,430.) 

4,588. neko ror Execrric ARCS AND FOR MEDICAL AND OTHER PUR- 
poses. J. C. Round.” March 29th, 1917. (108,437.) 


D. F. 


2 
v 
a 
231 
fi 
4 
‘ 
a 
4 
* 
2 
4 
4 
5 
q 


